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PREFACE

The marten is_ one of _the‘fou:f ,m",‘s"‘ _important_ fur-bearing ani-
mals of Alaska, but despite its éconémic;importance, little is known
of the faqtors'affepting its abundﬁnce_, and consequenﬂy its manage -‘
ment. This ‘ir‘xvens‘tigation was undg?iaken,td obtain information upon
which a séuxid management policy for the m,artén might be founded.

f}riginaily thxs study was divided mto twa sub-projects~
'*Populatian Dynamxcs and Movements" assigned to the author, and
"Habitat Preference and Food Habits“ assigned to L. A, Vzereck
When ereck resigned in August 1352 the author assumed responsi-
bility for the continuahcn of both projects, for each sub—prc;ect was
essential to the cther. The emphasm o{‘ the progect however, re-'
mained on “Papulation Dynamics and Movements

This mvestigation was made passzble by funds provided by Fed-

eral Aid in Wildhfe Restoration, Alaska Project 510 W3-R-6 anc}

W3~-R-7 through the Cooperative Wﬂdli‘fe Research Unit of the Univer-

sity of Alaska. The investigation waé initiated in October, 1951, and
was completed in the spring of 1853,

The scientific némes of plants used in this thesis follow Hulten
(1941-1956); No single source was used for the scientific names of
mammals, In the discussion vof s?gqigs',:éentioned by qther authors,
the nomenclature they used was follov;red; Scientific names of Alaskan

mammals, however, correspond to those of Rausch (1850).
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ABSTRACT
An investigation of the marten in interior Alaska,

This vinvestigatienigf“the” ’:’na‘ﬁéﬁ was initiated to obtain infor-
- mation én ”which to base a sound 'métgé.éément ;;olicy. | Fiel& work on

' tﬁe:project was conducted from Cctober, 1851, to April, 1953 The

: marte#fs envi;‘onment, movem‘ents,: ;;apulation dynamics, fqod hab;its{.
and max"z};ggfxﬁennit é.re considered.,

}In interior Alaska ma:teﬁ:if_e :found only in those areas ’d'omi-
nated byspru_ce fbrest; The ﬁvo major factors cuntraning the ex‘téntk ‘
~and distmbutien of spruce are topography and fire, G

The results of Uve-trapping cperaticms and the énalyszs of
sex and age ratios ebtained from trapped animals indicated that
males and imﬁn#ture animals mmfed over a greater are# thari females,
Movements may be considerably restr_icted when food is abundant or
in periods of intense cold. |

Duringv_'the season of 1951-1852, 405 pelts ané 143 carcasses
‘ﬁrere examined; in the season of 1852-1953, 64l pelts and 155 carcass-
es, Sei was most easily determined {rom skulls on the basis of to-
tal_lezig’ch of skull, and from pelts by the presénce or absence ;)f the
pénis scar, Age was determined by measurements' of the sagittal

ecrest, the weight of the baculum, and the size of the uterus. No cri-

_terion, however, is entirely satisfactory for separating age groups

‘of older animals.
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~ The sex ratio of marten in the harvest of 1951-1952, based on
pelts and carcasses was 176:100; in the harvest of 1952-1953, 150:100,
The sex ratio of immature animals in the h#rvest, based only on car-
casses, was 10 3:100, and of mature gninmis was 138:100, The pre-
ponderancé of males in the harvest; the 'diffe.rences in the sex ratio =
of the twcv véeasoris, and in the sex Vratio of immature and adult animals
are thought to be caused by the restrlict'ed movements of the adult fe-
males as .cémpared to those of males and jnvénﬂe females.

Férty—six percent of 1; 553 ﬁa-afi;n_from sources other than
Alaska were imx#xature. In the Alask.é.ﬁ i;arvevst of 1951-1952, 58 per-
cent of the animals were immaturé{ ’in 1852-1953, only 36 percent
were in:imature. 'fhe low praportidﬁfof | immat‘ure animals present in
‘the harvest of 1852-1953 was probably- caused by afx unsuccessiul
breeding kseasen.‘ This unsnccessfui breeding season seemed to be
reflected by a slight decrease in tﬁe harvest,

Marten in the wild appear to be polygamous, The breéding sea-
son is in late June or July and parturition is normally in April. The
average number of young in .Iitters is approximately three. ngual
maturity is normally attained at age two but in some individuals is de-
layed until age three. Few animals are thought to be unproductive as
a result of old age,

Microtine rodents were found to be the most important {food

of marten in interior Alaska. Availability, however, seems to be

the governing factor in determining the marten's food. Evidence



indicated that food-getting is probably thg dominant psychological
urge of marten.
Limiting the length of the season seems the best method of

harvest control because it not only limits the harvest but furnishes

protection to adult females, the zi‘abvsf;’ important segment of the breed- '

ing population, Statutory refuges are considered impracticable,
Management of individual traplines seems the most desirable form of

management,

xi



AN INVESTIGATION OF THE MARTEN IN INTERIOR ALASKA
INTRODUCTION

The history of fur-bearing snimals in North America is one of
relentless pursuit Vand eiploitaﬁon. Long befére the present century
many fur animglsi were seriously deplet‘\ed in numbers or even extir-
pated from ,m’uch of their ‘oxjiginal r#ﬂge. Even the vast wilderness
areas of Ca,nada and A'Iaska; did nqt-»éntireiy escape the cnslaughf of
the hunter and trappar, although thé‘ exﬁléitatian of interior Alaska
occurred in general at a considerably 'lat:e*r’date than that of other re-
rgiens éf‘ North America, Early Russian traders to a greatveﬁen‘c con-
fined their actAivities, to the éoaétal and ihéﬁlai' regions; Fort Yukon,
the on}y post of the Hudson Bay Cb»mpanvahich was founded in Alaska,
was nét éstablished‘ until 184?'.‘7

The gold rush at the beginning of the present century brought
hordes of men to Alaska. On the decline of the rush period in the In-
terior, ‘about 1910, many men without work or ciaims turned to the
harvest of fur animals as a means of livelihood (Alaska Game Com-~

mission, 1826), Marten, Martes americana actuosa (Osgood),proved

to be one of the fur animals most affected by the added trapping pres-
sure. In 1912 there were about 13, 000 marten pelis shipped from
Alasksa, but in the following years the number of pelts shipped de-

creased to a low of about 3, 000 in 1815 and 1916, In 1617 the season

was closed and remained so through 1921, The season was reopened



in 1922 when about 10, 400 marten were harvested, Again the annual
harvest .diminished‘rapidly and the seasqﬁ had to be closed from 1924
tolSSD. Since 1930 the seasons have opened and closed irregularly
but with an essentiglly similar pattern~?large ha;ﬁesfg ‘ollowing a
closed Sé'asoh, a period‘ of déclining harvest, and then a closed sea-
A,isen. Table | records the 'ha;'vest and the regulation of seasons and
limits from 1912 to 1951,

| I? is instantly apparent on examination of the data that the hér—
ivest of marten has not been on a sustained yield basis. Many ques-
vtions arise, Whai would be the hé.r?esf onk a sustained yield basis?
"Were thg }ong closed seaéons necessary? Why was the season closed
in 1945 (ar;d some other years)' after an eﬁcellenﬁ harvgst the px"eced-
ing year? BSome of these problems will be discussed in following sec-
- tions, It will suffice to say now that, though the regulations have
7 been conservative and possibly at timeé unwise, they were perhaps
the best that were possible in view of the complete lack of biological

information on which to base a better program.



TABLE 1.  HARVEST STATISTICS AND REGULATION OF SEASONS FOR MARTEN IN
ALASKA FRQ{ 1912 TO 1951

Year  No. Harvested Seasons and Limits
1911-12 12999 Open season
13 - 9682 n
14 6497 "
15 3028 n
16 3100 " B
17 1210 Cilosed season.
18 1023 "
19 1107 "
20 123 "
1920-21 676 n
22 10385 Open season.
23 6720 "
2L 6019 - "
25 - 3647 "
26 1017 Closed season.
27 342 "
28 0 "
29 O n
30 0 "
1930-31 705L Open season.  ILimit of 10,
322 0 Closed season.
33 022 Open only in Dist. 7. Limit of 10,
34 4866 Open in Dist. 7 and Tanana drainage.
35 3314 " "
36 1306 Closed season.
37 16969 Open season.
38 9237 Open season except Kenai Pen.
39 1282 Closed season.
L0 9626 Open except Dist. 3.
1940-11 707 Closed season.
L2 240 1"
L3 ' 8182 Open except Dist. 3.
Ll 13352 Open exgept Dist. 1.
L5 L53 : Closed season.
L6 2819 Open only in Dist. 1
L7 13413 Open. ILimit of 20 in Dist. 1,
" " 30 elsewnere.
48 10883 Open except Dists. 1, 8, and Kenai Pen.
L9 14341 Open except Dists. 1 and 8.
50 8200 Open except Kenai Pen.

1950-51 9500 Open except Dist. 1 and Kenai Pen.

—

a/ Eight fur management districts formed (Fig. 1).
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Fig. 1. ' Map of Alaska showing distribution of forest areas and types,
and the location of fur management districts.
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THE ENVIRONMENT

Dice (1943) lists four biotic provinces that ex'tend into or are
within the bouhdagies of Alaska: the Eskimoan, Aleutian, Sitkan and
Hudsonian. The Eékimoan Province is a treeless tundra ﬁnderlaid
for the most pa;'t with permafrost. It is restricted to the area north
of the Brooks Range and to a narrow band of coastline along the Ber-
ing Sea to the Alaska Peninsula. The Aleutian Province outwardly
resembles the Eskimoan, bvut consists of a heath association outside
of the area of perméfrost. The Sitkan PI;ovince is a dense coastal
coni‘ferous. forest in Southeastern Aléska; the Hudsonian Province a
relatively 'thin.boreal forest co'rfesponding to the Téiga of Siberia.
The factofs influencing the distributio-n and characteristics of plant
communities in interior Alaska are for all practical purposes synon-
ymous with those .defining' the Hudsonian Province. They are dis--

cussed briefly below.

Climate

Interior Alaska has a continental type of climate with rela-
tively cold winters and warm summers. Temperatures vary thro‘ugh—
ouf much of the Interior between extremes of lower than -7(°F. in
winter and higher thaﬁ 90CF. in summer. Fort Yukon, eight miles
: north‘of the Arcrtic Circle, has recorded the coldest témperature
(—78°F.>) and the warmest temperature (100°F.) so far known for any

community in Alaska.



The Alaska Range acts asv a barrier to the movement of warm,
' moisture—laden‘ winds from the Gulf of Alaska into the Interior; con-
sequently annual precipitation is extremely low. Average annual pre-
cipitation varies from about 7 to 20 inches and annual snowfall from
about 3.5 to 5.5 feet. Effective precipitation, however, is relatively
high because of the prevention of runoff by cover‘plant.s, because of
the low average annual temperature and because of permafrost, which

though discontinuous, covers most of the Interior.

Topography
The Hudspnign Province in Alaska ex’cends through several
broadly defined physiographic areas. On the north it ié bounded by
| the southern slope of the Brooks Range and Baird Mountains. On the
west it is bounded b}'f a narrow zone of tundra bordering the Bering
Sea, a southern extension of the Eskimoan Province. Qn the south i;c
extends well into tﬁé Alaska Range, into the Talkeetna and the Wran- .
gell Mountains, and to the summit of the Coastal Range, but reaches
the sea coast only.in the vicinity of Cook Inlet. On the east it extends
across Canada to the Atlantic Ocean, |
Three large river systems, the Yukon, the Tanana and the
Kuskokwim, dissect the central valley and plateau of the Interior.
Their alluvial floodplains are often wide, poorly drained, and contain
Mmany meandering channels, small lakes and bogs. The river valleys

are fringed by undulating highlands consisting of much-dissected



plateaus, low ranges of mountains (3, 000 to 7,000 feet in eievation)

and the foothills of the major mountain ranges.

Soils

Podzols and weakly podzolized soils, interspefsed with large
a’reas‘of bog and subarctic brown forest scils, characterize most of
the Interiﬁi" {Xellogg and Nygard, 1851). Contrary to popular.belief;
the interior vaney was not glaciated duriz*g the Pleistocene Epoch al~-
though glaciers did exist in most mauntainous areas of the region,
This 1ack of glaciation has cansidsrably inﬂuenced the origin and
character of the parent material, which ccnsmts largely of alluvium
or ’mess. Thick gravel deposits, hcwever, occur in glaciated areas,
The presence of permafrost profoundly influences the development of

soil and characteristics of the vegetation.

Vegetation
A thin, clims;k, boreal forest consisting of white spruce,

Picea glauca (Moench) Voss, and black spruce, Picea mariana (Mill)

Britt,, Stern and Pogg, characterizes the vegetation below timber-~

line. Birch, Betula resinifera Britt. , and Betula kenaica Evans, on

uplands or well-drained siteé, and larch, Larix laricina (Du Roi),

K. Koch., on poorly drained sites, may at times be associated with

the spruce. Birch, aspen, Populus tremuloides Michx, and balsam

poplar, Populus tacamshacca Mili. , are common in seral stages,

espeéiany on moderately or well-drained sites, Willow, Salix spp.,



alder, Alnus crispa (Ait.) Pursh and Alnus incana (L.) Moench, and

dwarf birch, Betula nana exilis Sukgtch. , and Betula glandulosa

Michx,, are especially abundant as seral stages near or above tim-.
berline and in poorly drained sites, although they may also occur as
an understory in the mature forest. other important shrubs ot‘ the ,

understory are Labrador tea, Ledum pahxstre subsp. groenlandicum

(Oedar) Hult., and Ledum pahzstre L. var. decumbens Ait. , Hort.

Kew., 1ow bush cranberry, Vaccinium \?’itis-idaea L, var, minus

(Lpdd_,..} Hult. ’ blueherry, Vaccinium uhginosum L, crowberry, ‘

Empetrum nigrum L. . eloudbérry, Rubus Chamaemorus L, ’ na.goen?

berry, Bubus arcticus Liss cranherry, Oxycoccus mxcrocarpus Turzc,

ex Rupr and beg rosemary, Andromeda pclifolia L.. N |

Sphagnum nwss, Ephagnum spp. +is the most abu::;dant grcund
cover~~with or without an accompanymg growth of lichens, Cetraria
spps, Cladonia spp. and many others. In black séruce stands it
often forms a thick mat, covering the ground in uplﬁnds as well as in
lowlands, Horse tail, Equisetum spp., sedge, Carex spp., and

cotton grass, Eriophorum callithrix Cham., are also common.

: In interior Alaska marten occur only in those areas domina-
ted bjr spr’uce forest, which is apparently the basic element in their
habitat, . Hencev the extent and distribution of the spruce must énter
prominenﬂy into any study of the marten, Primary factors which
seem to control the distribution of spruce (within the limits of those

defining the biotic province) are physiography and fire,



Lutz {1850) describes black spruce as a physiographic climax

and white spruce as ihe‘ climsatic éﬁmax, although from the stand-
point of stability he regards them as eﬁual., As black spruce is nor-
mally more tolerant of cold or of inadequate drainage than is white
spruce, it usually domixiateé in stands near timberline (Fig. 2, 3, 4
and 5). White spruce occurs primarily along streams and on well~
drained slopes (Fig. €).

Forest‘grrowth near timberline ié often marginal and summits
of most hills and ridges above 2, 000 feet are barren of trees, though
as hills increase in height timberlir;e 55 the sheltered slopes and ra-
vines appreaches an altitude of 3; 5% feet or more. Topographic
conditions are such that 2 greai proportion of interior Alaska is |
bout the elevation of timberline, This condition results in an inter-
: éigitatian of forest and tundfa orn»f forest stands of varying density
| in stands near timberline,

In the last half century fire has destroyed an estimated 80
percent of the original stand of white spruce in Alaska, and an aver-
age of about a2 millicn aéres burns apnually (Lutz, 1850,). It is in-
evitable that considerable change results in vegetative patterns as
an aftermath of fire, The degree of change that resulis depends on
the composition of the original stand and the eﬁent and severity of
the fire.

Black spruce, normally growing on sites unfavorable for the

growth of other iree species, usually succeeds itself after fire has



destroyed the mature stand, Single, light fires do not always des-
troy stands of white spruce but do 'creéte openings for the invasions ,
of species such as aspen or birch, White spruce is destroyed by se-~
vere fires. Replacement of white spruce after fire is usually by
aspen, birch or other sub-climax species. In mixed stands, bia_ck
spruce, because of the resistance of its cones to damagev by fire,
provides a ready source of seed and may often replace the white
spruce. Repeated fires may reduce the forest to a treeless condition
for 1d§g periodé., |

The total effect of fire on \%Jildlif’e is not yet fully understood.
Any fire, however, tends to reducé the value of the burned area to
wildlife for many years, Some fires niay in time produce "moose
pastures’ by changing the climax to a seral stage more suitable for
browsing, but at the same time may destroy lichens which are need-
ed by caribou and eliminate fur-beafers such as the marten, to

which the climax spruce forest seems essential.



Sa

Fig. 2. Spruce forest area on the Dennison River Fur Animal
R efuge,

Fig. 3. Growth patiern of spruce forest near timberline on the
Dennisor River Fur Animal Refuge. Conditions for forest
growth are suitable only on the warmer, south-facing

slopse.
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Fig, 4, Cassiar Valley at 55 mile on the Steese Highway.,

Fig. 5, North-facing slope of Caséiar Valley. Note the drainage
p attern and its relationship to the distribution of spruce.
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Fig. 6. White sprﬁce' growing on the well drained banks and islands
of Herron River near Castle Rocks.

Fig. 7. Black spruce growing around a small filled in lake near
Castle Rocks.
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POPULATION DYNAMICS

Animal populations are subject to constant change. The
character of the variation, whether in total jniunber;s of individuals or
in the structure or composition of elements within the population, is

dependent on two primary factors: (1} the reproductive potential,or

theoretical maximum rate of increase whe‘n’ all factors are optimum;

and (2) ‘th}‘e environmental resistance, or all those factors which tend
to suppress or retard the growth of a population, Because the repro-
ductive potential is a theoretical constant for a given species and is
seldom even approximated under natural conditions, the term ecolo-

gical potential (partial potential of Allee et al., 1950) is used to des-

ignate the reproduction possible with a given set of environmental
factors. Thus there is an inverse relationship between the ecologi-

cal potential and the environmental resistance,

Methods

The factors involved in the control of a marten population
are not all kncwn and those that are known é.re not fully understood.
Those that are even partially understood are difficult tb evaluate,

Census, usually the first requirement in ihe a.nalysis of a
population, ;Soses an all but insurmounté;ble task, for observations
of marten in the wild are relatively rare. Marﬁhall (1842), Thomp-
son (1850}, é.nd De Vos (1852) have suggeéted track countis in the

snow as an index to the population level, but in each case with many



| it
reservations.  Newby (1951) located his. pbpulations of highest density
in summer months by the relative abundance of scats along trails.j

In the present investigation, no attempt was made to census
marten, though the procedures mentioned were used as an aid in the
selection of Hve‘trapping sites. Relative axmual pﬂpulation figures
were ebtained from trapping statistics.

» Informauon on reproduction of the maﬁten was abtained |
mrgely from pz.bhshed and unpubhshed records of ranched animals.’ |
These ﬂgures were Supplemented by the examination cf carcasses
ami pelts, and by the examinatian of 38 live-trapped animals.

The determination of the composition ef wﬂd papulations
provéd tc be 2 complex prab‘lem. Sex and age ratms were obtaineci
frem the examinatim of several hundred pelts and carcasses, but
figures obtained in this way may differ censiderably from true val-
ues because trapping methods are aelecﬁve fer particular sex and

age groups. Procedures for determination of sex and age of marten

from carcasses and pells are discussed below,

Sex and age determination. -=Nethods for determination of

thé séx and age of various fur-bearers by examination of pelts or
carcasses are described 1n the literature, but few methods can be
appued directly to the marten in Alaska. Modifica’.tions,‘ however,
are usually possible. The techniques used with most‘success are

described below. In many instances they have proved inadeciuate,
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but refinement or change necessarily awaits the gathering of additibnf-
al comparative material, especiallyv from animals of known sex and

age.

Sex and age determination from pelts. --Pelts provide an -

accurate soﬁrfzé of ‘:‘infovrmation on 5&# raﬁqs of trapped animals and
xx‘zlay é.lsc proviue a limited amount of infofmation on ége structure of
the populaﬁc&; as imell. The value in obfaining such information from
pelts rather than from other sources is that the techniques in‘vclvea
are simple and rapid and that comparatively iarge numbe'r"s! of pelis

can be examined at local fur traders W'ith' a minimum of eifort,

Sex determination, -~The sex of inarten pelts can be

‘daterx-nined with considerable accuracy zﬁerely by noting the general
appearance éf t‘qe pelt, its relative size, the texture of the fur, and
the thickness or '”feel"‘ of the leather. The most accurate method of
determining sex, however, is by noting the lie of the underfur at the
posferior end of the abdominal gland (Lampio, 1861).

The penis scar may be seen readily on the pelts of most car~
nivores that are case-skinned, though on marten, which are dried
fur side out, it is often difiicult ’_co see. Iis presence, however, can
usually be detected by feeling inside the pelt at its approxixﬁate loca=~
tion for the site of the scar is usually hardened and somewhat thicker
than the rest of the pelt. In any questionable case, the sex can be

easily verified from the direction of growth of the underfur at the



posterior end of jtheahdomimal_ glgpd,(f:he site of the per}is scar on
males), In females the underfur cc}ntin_ues to grow in a posfex‘iqr ‘di~-
rectidn, but in the male it grows anteriorly at the site of the penis
openiﬁg.

| In the examinatmn of pelts during the 1951-1852 trapping sea-
somn, nearly all pelts handled were measurea. These measurements
included body 1ength, tail length, faot 1ength total length to end of
hind foot, width of pelt at forelegs and the length of the abdominal
gland ’Distinct differences in size between the sexes appeared in
nearly all measurements. The difference between the sexes, how-
ev;er., was often e:;ceeded by variatiens c#used by the manner of
stretching or preparmg pelts used by the different trappers s.nd
measurements are, therefcre, of limited use except on a qualitative
basis. }, The minimuin, mean, v‘mode, and maximum values of the most

important measurements are summarized in Table 2,

A ge determination, ~~There are no satisfactory means

ef"detex;min‘ing the age of marten from pelts. It may be possible,
however, to iden?ify femaies which h;ave previously borne a litter by
the preéeﬁce of raised nipples, which can be felt through the fur as
~described by Petrides (1850). The validity of this method is as yet
open t;) consliderable question because results obtained from it do not

compare favorably with those obtained from carcasses.

13



TABLE 2. SUMMARY OF MEASUREMENTS OF MARTEN PELTS

Length in Centimeters

F oot Body TOTAL Body f Leg Abdominal

| | Gland

m f m f m f m f m f
Minimum 7.1 6.5 50 46 68 63 65 60 6.0 4.0
Maximum 9.5 8.3 60 61 89 85% 90 83 9.5 8.0
Mean . 8.2 7.3 60 5. 79 7L 7B 64 7.5 6.3
Mode. 8,0 6.8 6l 53 80 70 £ 72 . 7.0 6.0
Semple Size 44 .24 133 6 191 102 239 134 51 24

3/ Much larger than any other female.

(i

. Sex and sge determination from carcasses. -~{arcasses

obta‘inédl from treppers during open seasons may provide valuable in-

| fﬁrmatibx; on sex and ;age"ccmpoﬁtifaﬁ; of’vthe'popﬁlaﬁén,: on food hab~

its, on diseases and parasiies, and onvreproduction; The carcasses

examined represent only a small perﬁen*tage of the total 'harvést, be-

cause their collection often entails considerable inconvenience to the

trapper and presents acute transporiation prcblems. To overcome

these difficulties, many trappers‘ were asked to save only the heads,
for sex and age can be determined from the skull., If only the‘heads
are saved, a greater volume of info;'mation on sex and age composi-
tion is obtained than would otherwise be possible, though some other

data are losft,

14
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When possible, trappers were contacted personally, but many
were reached only by letter or by méans of publicity givenrthe' project
over the radio. In the former instance, tréppers were supplied with
tags to mark the carcasses or heads so that the date of capture and

the sex of the animals could be known.

Sex determination. -~-Determination of sex »presented a
promém in those instances where only the heads were saved. Exam-
ination of skulls from marten of known sex showed that although the
sexes could be separated viéually witﬁ alzﬁost complete accuracy, few
methods invoh%ing measurements allowed statistical demonstration.

| ‘S‘ex d'efermination deéénds oh the marked differen;:e in size of

tﬁe sexes in a given age clasé. A rough separation of first year mzﬂes
and first and second year females on thé basis of the presence or ab-
s‘e’nc:e. of artnsagittal.;:rest W‘é.sb Llsually a‘sufficient age class distinction, |
théugh measurements of some aged females ofrerlap measﬁremen’cs of
some crested males,

| The most satisfactory measurement for the separation of sex~
es is the tofal 1eﬁgth of the skull. In» a sample of 104 skulls, no skull
of a juvenile female exceeded a 1eﬁgth of 80 mm., or no adult female's
a length of 82 mm. (Fig. 10). There was no male skull less than 83
mm. long; thus, complete éeparation of sexes on the basis of total
length was possible. A decided advantage of this measurement over

any other except the zygomatic breadth is that it can be obtained with
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sufficient accuracy from an uncleaned skull.

- In the use of zygomatic breadth as a criterion of sex, skulls
with a breadth of 45 mm. or more were considered males. On this
basis, 18 out of 213 skulls were incorrectly classified. Error was
primarily among those classified as juvénile males among which 3 of
31, or 10 percent of the skulls, were sexed incorrectly, and in adult
females among which 13 of 49, or 25 percent, were sexed incorrectly
(Fig. 10).

Where sex ratios are near 100:100, errors are compensatory
--that is, incorrect sexing of males is balanced by similar error in
sexing of females. Thus, sex ratios obtained on the basis of the mea~-
surements are more accurate than at first seems possible. For in-
stance, in sexing 213 maften by the use of zygomatic breadth, 8.5
percent were sexed incorrectly but the final calculated sex raﬁo
erred by only 1 percent. In the use of condylo—basal length as a cri-
terion of sex, in a sample of 290 skulls where measurements which
exceeded 80 mm. were considered males, 4.7 percent were sexed

incorrectly but the computed sex ratio was only 2 percent in error.

Age determination. --Several methods attempting to

establish age criteria for mammals involve measurements which show
polymodal distribution when plotted as frequency polygons or histo-
grams. The success of most of the methods depends on a continual

growth of the individual animal throughout its life span, and upon the



homogeneity, especially with respect to size, of the individuals of the
same age in the population. The marten meets neither of these re-
quifements fully, for adult size is attained in a few ¥nonths and rela-
| tively little growth takes place thereafter. Though slight growth is
evident, particularly in the skull, individual vafiation oftén exceeds‘
differences between age classes. Thus, when measurements of total
length, condylo-basal 1ength,' interorbital breadth and zygomatic
breadth were plotted, they formed normal to platykurtic or very
weakly birﬁodal curves. In the graphing of measurements related to
»crest and bacunla, however, strongly polymbdal cﬁrves are produced
(Fig. ). The results are quite similar to those described for mar-

ten, Martes caurina caurina (Merriam), in Montana by Marshall

assy.

Both the sagittal'crest and the bacula grow jcompara‘cively
large amounts in an otherwise grown individual. In young marten,
the temporal muscles originate laterally on theyparietals. Gradually,
however, the lines of origin move toward the mid-dorsal part of the
cranium, where they eventually meet--first posteriorly and then
gradually anteriorly. At their juncture, ossification is apparently
continuous and results in the formation of a ridge, the sagittal crest,
between the temporals.

Because of the unique formation of the sagittal crest, three
series of meésure'ments related to its development show possibili-

ties as criteria of age: 1) the distance separating the temporal

17



muscles, which even on a cleaned skull may be obsérved by faint
ridges (temporal crests) which are deposited at the origin of the mus-
cles; 2) the length of the crest; and, 3) the height of the crest. The
distance between the temporal crests or muscles proved the least
satisfactory of the three methods, though it is the only convenient rﬁe—
thod of separating females of less than one year old from females }:;e—
tween one and two years old. Of the remaining measurements, the
height of the sagittal crest seemed most sensitive to age, and showed
greatest correlation with weight of thé bacula. Disadyantages of this
measurement, however, are readily é.pparent. The height.of the “
crest (actually a misnomer) is obtained by measuring the distance

from the upper‘ surface of the foramen magnum to the top of the crest.

Although this measurement may be obtained with coﬁsistent accuracy,
- it re(juires éareful standardization of procedure; two observers are .
almost certain to obtain slightly different measurements. Another
disadvantage is that the method requires the cleaning of flesh from
the skulls., Because of these disadvantages, this measuremen’p is
nof recommendéd for general field use, although it may be used with
advantaée in comparison with, or as a check on, other criteria of
age.

-The length of the sagittal crest is the best criterion of age for
general use, It appears to be fairly reliable, especially in the first

three years, and allows both ease and precision in its measurement.
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The characteristics of the bacula of several mustelids were

discussed as early as 1909 by Pohl, who suggested their use in taxon-

omy and noted variation of bacula from immature and mature animals,

P‘opov (1943) also pointed out the contrast, both in appearance and
weight, of the immature and adult bacula of six different mustelids
and demonstrated their vvalue as a criterion of age in the analysis of
the ermine populations in Tartaria for a period of 12 years. More re-

cently, Marshall (1951) has demonstrated the use of the bacula as an

age criterion in marteh; Elder (1951) in the mink, Mustela vison

Schreber; and Wright (1950) in the long-tailed Weasél, Mustela frenata
oribaéa (Bangs). Only Wright, however, has clearly indicated the
characteristics of the bacula's development which make it particular-
ly useful as a criterion of age. Noting the sharp distinction between
the bacula vof immaiture and mature weasels, he thought it likely that
the growth was stimulated by the increased production of androgens
during the breeding season. To‘test this theory he castrated several
immature animals and found that these animals did not develop bacula
chéracteristic of adult animals. To conclude the experiment, he im-
planted pellets of testosterone propionate in castrated males, after
Whi.ch the bacula grew to adult size. Bacula of adult animéls which
were castrated showed no régression after castration.

A similar delay in the development of the bacula to that in the

weasel is apparent in the marten, although in the marten the first

breeding season of the male does not occur until after it is two years
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of age. The weights of bacula of immature characteristics, when
plotted as a frequency distribution, fall into a more or less normal
curve between weights of 70 and 130 mg. Measurements of th.e length
of the sagittal crests of the same animals from which the bacula were
obtained, indicate clearly that two age grbups are involved: 1) those
in which the sagittal crest has not yet developed; and 2) those in which
the sagittal crest varies from about 3 to 20 mm. (Fig. ll).
Methods of age determination of femaleé are similar to those
~for mrales, though individual measurements may differ somewhat be-
caus;é of the smaller size of the female. In additiqn, the development
of the -crest in the female is quite retarded as compared with its devel-
opment in the male. This characteristic has been noted also in the

European spruce marten, Martes martes 1L.., by Jacobi, whom

Schmidt (1943) quotes as follows:

.. . the skull comb of the male developed immediately
after the second dentition was complete and then grew
higher and higher until the animal died a natural death,
In a female of the same age the bone ridge is barely in-
dicated, for it grows quite slowly and even when most
strongly developed, remains far behind the male.

Marshall (19-51) notes a similar situation in the skulls of American

marten. It is not, however, nearly so marked a variation as de-
‘ sc.ribed by.Jacobi.

In‘yspit'e of the retérded development of the sagittal crest in

females, it is still the best criterion of age. No measurement, such

as the weight of the baculum for males, has proved entirely
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satisfactory for use in comparison with the crest to test reliability.
Mature females, however, may be separated from immature females

with considerable reliability by the presence of corpora lutea in the

: 6vary and by the enlargement of the uterine horns. Since all females
do not reach maturity at the same age, separation of exact chronolog-
ical ages is not possible, but only a separation of relative or physio-
logical ages..

Measurements of the sagittal crests of females fall into three

sharply defined groups (Table 4 and Fig. 11); 1) those in which the

crest is not yet developed; 2) those with a crest length of 1 to 25 mm.;

and 3) those with a crest 1epgth of more than 25 mm. (Figs. 9 and 11).
Measurements of the minimum separation of the temporal crests of
animals in which the sagittal crest is not yet developed indicate that
two classes are invoh‘red-——animals whose temporal crests are separa-
ted by 5 mm. or more being in the first year class, Aand those whose
 crests are separated by less than 5 mm. in the second year class.-
None of the females in the first two year classes was sexually
mature., Mar"shall (1951) suggested that the lack of a crest until the
age of sexual maturity in the female (normally the third year), and
‘the sharp peak in a frequency distribution of crest length at 4.0 to 8.0
mm, immediately after maturity, may indicate that the sagittal crest
is a secondary sexual characteristic. This possibility, however, does
not seem to be true, or if so, only to a slight degree, for the gradual

encroachment of the temporal crests on one another between the first
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and the second year, if continued at the same rate until maturity would
result.in a short crest such as actually occurs. Continuation of the
growth may also account for the sharp differentiation between three-
and four-year old animals, By the time the female marten is four
years old, howevér, the temporal musclés haffe joined for a great pro-
portion of their total length, and the relatively slight elongation of the
crest which takes place after that age is masked to a considerable ex-
tent by individual variation of th.e animals. (Figs. 8 and 9)

-In addition to the criteria of age which have been discussed,

several qualitative criteria are of some value. The general increase

in massiveness of the skull, the closﬁre of sutures (especially between

the nasals), the oﬁerall ossification, and the marked ossification of
particular areas on the skull such as the lambdoidal crests, point to
the greater age of certain individuals. These criteria are particular-
1yusefu1 in ;che éﬁéiysis of ‘;he older age classes, in which individual
variation causes overlapping of measurements in criteria which were
valid in youngef age classes,

- Measurements and characteristics which apply to each age
classification are summarized in Tables 3 and 4, These criteria are
" based entirely on animals of unknown age. T.he criteria separating
ﬁxature from immature animals, and those separating females in
their third year from older animals, are probably highly reliable.
Criteria fér sepafation of age classes of older animals, however,

should be used only with extreme caution. Although collection of
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TABLE 3, CRITERIA FOR DETERMINING THE AGE COF MALE HMARTEN

Age Weight of Height of Length of
Bacula Sagittal Crest Sagittal Crest
in mg. in mm. _in mm,
0-1 less than 130 0 .O
1-2 130-205 less than 16 1-20
-3 206-260 16-19 2540
over 4 more than 260 more than 18 41-50
over 5 " more than 260 more than 45

more than 18

* TABLE 4. CRITERIA FOR DETERMINING THE AGE OF FEMALE MARTEN

Minimum Separation

Age Length of Height of
Sagittal Crest Sagittal Crest ~of Temporal Huscles
in mm, in mm. in mm,

Cc-1 8] o] more than 5
1-2 0 0 less than 5
2-3 1~20 0]
3-4 25-37 0
6ver 5 more than 38 0

23
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Fig. 8. Skulls and bacula of male marten showing variation in
different age classes. Scale 1:1. Skulls from left to right
are tentatively aged at: 4 or 5 years and possibly older,

2 to 3 years, 21 months, and 9 months.
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Fig. 9. Skulls of female marten showing variation in different age
classes. Note lesser size and the lesser ossification of
the sagittal and lambdoidal crests as compared with that of
males . Skulls from left to right are tentatively aged at:

- 3 to 4 years or older; 33 months, 21 months, and 9 months.
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Fig. 10. Frequency polygons of zygomatic breadth and skull length.
measurements to show separation of sexes.
A. Animals without a sagittal crest.
B. Animals with a sagittal crest.
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Fig. 1l. Frequency polygons of bacula weighfs and sagittal crest
lengihs to show their use as criteria of age. :
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additional material, especially from animals of known age, will {n-

crease the reliability of the age criteria, the considerable overlap of

measurements indicates that absolute accuracy will never be attained.

Biology of Reproduction

Sex Habits.--Most investigatbrs (Leekley, 184l; Marshall, 1851;
Schmidt, 1934, 1942; Seton, 1828; and others) agree that marten are
poljrgamaus.r‘ Certainly polygamy is true of ranch-raised marten, and,
although observations are lacking, it is probably also true of wﬂd mar-
ten. Some animals, howevér, inay shawprefemnce' for a particular |
mate, J. W. Ritchie writes (in_-c;:»rr.-, 1852) of one instance in which
a male marten refused to mate with more than one female, aﬁd éf an-
other instance in which a female produced 10 litters in 12 years, fail-

ing to producé only in those years when males were: chégnged.

The FHeproductive Cycle, ~-The evidence of 2 summer breeding

séaé&n presented by Ashbrook (1927, 19:%0) provided the first descrip-
tion of any breedir}g»season other than late winter for marten, Veri-
{ication ‘af A:..ahbrook's observations soon followed (Dulkiét, 1829; Murr,
18929; Prell, 18028; Schmidt, 1934; Walker, 1628; Wednragel, 1929). It is
now established thét_ both Eurésian and American marten breed duririg
the summer, normally in July and August, and that there i{s no late
winter breeding season,

[
Ashbrook (1930) indicates that many females have two or g
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heat periods at intervals of one to two weeks, each lasting two or
three days.p In t;aptive marien, matings maj lée repeated several
times during 2 single hggt period, or during subsequent periods, at
intervals varying from a few hours to 39 days (Ashbrook, 1830; Bras-
sard, 51939; .ﬁ:n’dérs and Leekley, 1’9‘41)‘.’71

, Bejca'}xs_e}n'ating occurs in July and August, and litters are
normally born in April, the gestation pe;ipd is about eight or nine
months long. : .Ashbrodk {1930) lists gestation periods which vary
from 259‘ tolzl’z_.&days, and Bras.safd (1939),', from 220 to 230 days,

‘Although these}breeding_éeaspns and parturitibn periods are

based oz‘x‘ebse:vatiqn of capi:ive animals, they probably do not differ
appréciab’ty frc;m those of wild animals. Cox_-robqrating evidence is
given by Walker {1929), who cites litter dates for wild Alaskan mar-
ten of the 'last ﬁ'eek in March, April 4, Aprii 14, and Ai:ril 28, He
also cit:e:s' a mﬁtiﬁg date of July 4. During f_he présent study, a fe~
maie tra'ppé‘dr on ‘May 1%5 was still iacté.ting, an indication of a recent
litter becé.use lactation lasts about six Weeks‘ A femaie live-trapped
on June 28 and again on July 2 was in breeding condition, as indica-
ted by the'sw.ollen condition of her vulva; Males with descended and
eniarged testes wex;e caught on June 29, June 30, July 4, July 12 and.
July 15, Anv adult male with small testes was caught‘ on August 24,
It can thus be assumed that wild marten in Alaska normally mate in

late June and July, and have their litters in April.



Reproductive Potential and Ecological Potential

| | It it is assumed that the population in question is properly.
balanced as to sex and age classes, four fundame’ntal'pr:b‘perties de~
~ termine the réproductive potential of & species; 1) the miniinum
breédiﬁg age; 2) the maximum 'breeding age, '3) the number of yoﬁng
per year, | and '4}‘ the longevity beyond the maximum breeding age
(Leopold, 1933), These factors are équally valid in the determination
of the eéolégicél Potentiﬁi, except that the values of the factors have
been n&o&iﬁé& to varying degrees by the environment. Because in
dete’i'-n:};inivng’t:izé ecological potential of a r;pecies it can not be assﬁﬁe&
thatvth'e vpéyulatieﬁ i’él pfépérly' baiaﬁéed' aé ic‘;z sex and age’ éomposiﬁbn;
thematmg habits :af th; vspééi.es, arsd ib.‘e' sek axid age éémpééitiﬁn ;}f

the popﬁlaticz; maust also be considered,

- The minimum breeding age.~-The minimum bréeding ége of

marten is normally about 27 months, the first litter be_ing born when
the parents é.re three years old. Some évidence. however, suggests
variation, .especially Ln the females, which may occasionally breed
when only 15 months old or which may not breed until they are 39
“months old.

Most comments on the minimum breeding agé of marten
found in the literature are general and of limited value, Marshsll
(1951) says the "females do not breed until their second summer and

hence do not bear young until their third yeér." Dulkiet (1829)
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reports that young females have no intercourse witﬁ males. Schmidt
{1934) reported that ﬁzany marten at one and ene-fourth years of age do
not have the ability to propagate and that about 80 percent do not breed
tmtﬂ they are 27 months old. Later, he revised this estimate upwards
on the basis of ebservations of 281 matings of which 122, or 43 percent,
mated at 27 months and the rest showed no inclinations to Umate’ e&eﬁ

at this age (Schmidt 1942},

J. W. Ritchie, of the Western Canada Fur Farm, Busby, Al-
berta (in corr.,1852), says that most of his ranch marten first breed |
when fwa years old, though rax;ely when only one year old and occasion
‘ally not ﬁntil they are three years old. Marten from Ritchie's stock -}
when ltransparte'd to California, | however, are said normaujr to hread
when only one ‘year old. Leekléy {in cﬁrr‘. 1852) comments on martexi»
kept at the U.S.D.A, Experimental Fur Station at Petersburg, Alaska,
as follows: ” | '

As a rule marten in captivity do not breed until they are
two years old. We have had an occasional year old female
breed but they have never produced. In fact, the minimum age
we have had a female produce is three years, though I am quite
sure this does not hold true for marten in the wild,

Observations of wild marten during the present investigation
largely corroborate the above data. In the examination of the repro-
ductive tracts of 76 females, none of the 41 females which was con~
sidered to be less than 27 months old showed signs of being sexually
mature. Of the 26 females thought to be in their third year, 22, or

85 percent, were pregnant and the remaining four showed no sign
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of maturity. All 10 females older than three years were pregnant.
A much larger sample would be desirable in verifying the above re-
sults,

| The minimum breeding age for males seems to be the same
as that for females. Schmidt (1942) says, "young males do not be-
come sexually mature and ready to mate until they are more than two
years old.” Characteristics of the bacula of 112 marten examined in
the present investigation indicated that none of the 34 animals which
were less than one year old was sexually mature, Of those in their
second year, 2 of 13, or 15 percent, showed indications of being sex~
ually mature at 15 months, though in both cases the bacula had not
quite reached the size which is normal in gexually mature animals. -
All 65 marten considered to be 27 montl;é old or older seemed sex-

ually mature.

' The maximum breeding ag_js ~~None of the marten examined

during the present study is thought tc have been unproductive as a re-
sult of old age, although Marshall (1950a) found 3 females which he
placed in this category. Riichie (1841) cites two instaﬁées of females
producing litters when 14 years old, and in correspcndénce (1952) he
cites an additional instance in which a fernale bred each vear until

she was at least 12 years old, but failed to produce in thé two suc-
ceeding seasons. In view of the advanced agé at which captive mar- |

ten are able to breed successfully, it seems unlikely that
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individuals in the wild, except on rare occasions, fail to produce .

young because of old age.

Number of Young, --The best available information which has
been fonnd ;élgﬂve to the number of yoﬁng produced per litter is de-
rived from the records kept of capiive marten. Schmidt (1942} report-
ed the birth of 324 young in 108 ﬁﬁefs, or an average of 3.0 young |
per litter, of captive sable, Leekley {in corr,, 1952) reported an
averagélbf 2. 82 young in 21 litters of_ marten born at the U.S.D.A, Ex-
perime;.'xtal Fur Station at Petéisburgf, Alaska. Ritchie (in corr.,
1852) writes that the average pmd_ucfiois of the marten on his ranch is
abpﬁt 3 yqung per female, although in some seasons they may average
as ma.nj'ﬁa;s 3.5 jﬂuﬁzg per female, | |

© Marshall {1951b) reported that', on the basis of corpora lutea

couﬁts in 21 females, the modal number of young per litter was three,
In the preSent study, ovaries of females were examined under a bin-"
ocular micraséape or under a strong light with a hand lens, Of the

13 ;Sregnaat famales examined, five had three corpora lutea, four had

four; one had two, and three had only one., The aﬁefage number of

corpora lutes per pregnant female was 2,8, - Although it was not pos-

sible to compare the number of corpora lutea and the number of yourg

born to individual females, a comparison of the average number of

corpora' lutea and the average litter sizye as given above ir‘idicates

practically ixo diiference between the two. It may be possible
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therefore to indicate the success of a breeding season by counting

the corpora lutea in carcasses obtained from trappers.

Composiﬁon of the Population

- The s"ex and age compositioh of a population is of consgider-
able inte:éest," because changes in ccmpositi,on reflect changes in
ather properties of the populatian. Tlms, varying sex ratios in the
harvest may indicsxe differential mortality or dif"erential movements
of sexes in a given age class, and age rati.os may reflect the growth
rate of the pepulatzon, the success of & particular breeding season,

or the intensity or ’trap;:ing pressure,.

| Sex gﬁ_i__oi; --Sex ratios of marten at birth ax.'evapprdximat’ely
100 males:100 females. | Yeager (1950) reported that 16 of 22 marten
ranchers"t-o which hé ae;xt questitﬁnﬁairég indicated a 160:10{5 ratio
.é.mong the kits; twﬁa reported a} 200:100 ratio, and only one a 56:100
ratio. Léekley {in éﬂrr. » 1852) reported a total of 23 males and 32
i‘emé.ies in V'21 littérs born z;t the U.8.D. A, Experimenfal Fuz_’:‘Stétion
at Petersburg, Alaska, or a i‘atio of 72:100, Schmidt (1942)%; how~
éver has reported 71 males to 47 females‘among the Eurﬁ;:;ean spruce
marten and quotes other ranchers, who report a'ratio of 35 males to
30 females,

Sex ratios of trapped marten, which were obtained in the B

present study and those which have been reported in the literature

or in correspondenca, are U.sted in Tables 5, 6 and 7. A
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preponderance of males is evident in each of the harvest records,
‘averaging 152 males;100 females in the total sei‘ies of 4817 specimens,
Yeager (1850) attributed the preponderaxice of ;nales in thé harvest to
a greater range of movement of the males which results in greater
chance for bgihg trapped,

. Other data corroborate Yeéger's findings. In Uve trapping
operations conducted during the present study females were caught ‘
as ’ieasﬂy as males, and in fact, re-captures of females w-ere more
freqixent thax; of males. 'Trappers coni'iim the obseriraticn that fe-
males are caught as easily as iné;iési; -Therefore, sex ratios of
trapped anima‘lé. do not seem affected by selectivity in trapping other
than by selectivity caused by differential movement of the se:ﬁes.,,,

_ Lampio (1951) reported a sex ratio of 461 males to 446 females

for marten, Martes martes L., in the seasons of 1940-1950 and 1950~

1851 in Finland, Lamplo's data seem of s‘peéial gignificance in indi-
cating an equal proportion of the sexes in the populétion becausé they =
apply fo animals wh,ich were harve_éted _Iva,yrhunting methods which in- N
volve the tracking of each marten until it is captured. The method~
thus avoids variations céused by differential movement of the sexes |
as is inherent in the harvest by trapping.

On dividiné the harvest into two periods, October to Decem-
ber and January to March as in Table 8, Yeager (1850) found & marked .
increase in the proportion of females during the second period. This

increase in the proportion of females he atiributed to a relative



decrease in the number of males, and to greater movement of the
females in the second period, caused by scarcity of foqd ét the time
of increased food requirements of pregnant feméle-s. DeVos (1952),
“however, considers the latter possibility dubious.  Fabian Carey, a
trapper who operated his trapline in Alaska only in January during
the 1946~-1947 seasen, recorded a catch of 7 males and 1 fe;nale mar-
ten, Though Carey's data are limited, they tend to substantiate De-
Vos' findings, for they indicate a greater movemert of the male than
of the female, independent of the season,
~ ’J'Deviss'{ws{}) useé Yeager's (1950) and Marshall's (1842) data
on sex _ratios'io suggest the possibility of a diffeiential mortality in

the :sétxes, These combined data indicated a sex ratio of 48 males to

34 females among immature animals, and 33 males to 6 females

among those ammals classified as "old", ant.‘indica.ticn of loss in fe~
males, Differential mortality of the sexes, héwéver, does not seem
probzble for there is cempleteia'ck of substahiiating evidénc&. and
the differential sex ratios can be as easily explained on the basis of
movements, - -

DeVos' use of Marshall's “overmature” category to the exclu-
sion of his "mature” category may also invalidate the conclusions
reached, for Marshall's (1951a) separation of mature from old or
"overmature" animals does not seem valid. In his classification,
males with a sagittal crest of more than 30.6 mm. and females with

a sagittal crest of more than 20 mm, are considered "overmature
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TABLE 5. SEX RATIOS OF TRAPPED MARTENS

Authority Males Femeles Eales ver Total
130 Femzles

Yeager (1950) 729 451 160 1,183

CeVos (1952) 777 K75 162 1,256
Hagmeier (in corr. 1953)

M. a. americana 385 251 153 636

K. a. caurina 256 170 151 426

Sub-totals = 2,147 1,354 158 3,501

Present study :

1951-1952 season 350 198 176 548

1952-1953 season L6O 308 150 768

Sub-totals 810 506 140 1,316

Totals 2,957 - 1,860 159 4,817

a/ Sex ratios of litters and of live-trapped marten are not included.
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TABLE 6, SEX RATIOS OF TRAPPED MARTEN ARRANGED BY SEASON

Authority and October to December January to March
Locality 4
males females males per males females males per
100 females 100 females

Yeager (1950

Aaska 21 11 191 1 1 100
California 158 92 172 116 92 126
Idaho ; 20 ' 17 118 29 29 100
Colorado 206 98 210
DeVos (1952)
Ontario . ol L8 196 12 120 93
Washingbon 571 311 184
Present study
Alaska 184 157 117 64 66 97
Totals 1,256 734 171 322 307 106

K3



or very old".  Alaskan data, however, indicate that the bulk of the .
breeding population 15 included among those which would be classified
as "overmature" by the use of Marshall's criteria, The question aris-

es, then, whether or not the measurements of Martes americana caur-

ins (hé[verriam),:the subspecies with which Marshall worked, are com-

| :pat"a‘blé io’tﬁose of Martes americana actuosa (Csgood). Although

average measurements of the adult marten examined by Marshall are
slighﬂy less than those measured in the present study, the modal
pattern in a; f_mquency distx-ibutian‘ is almost identical with Alaskan
material éﬁd fal‘is well within thelli'x‘jnits of age group categories used .
| iin the present study, cvamparison;é iims }geem justified. : Fart?ier
doubt is é’aSt on the vaiidity of the griterié used by Marshall when it
is cénsiéered that éiiiy 6 of the 110 'maieé on which they were bﬁsed
écﬁi& ‘be judged b?ééaiﬁg' animals, izi view of the above, combining
Yeager's (iﬁSB)“and Marshall's (19&2) ‘classes of mature and overma-
ture »a?.riimals befﬁre comparing them with the iminature animals seems
‘n‘ecess‘;ry. When these classes are combined, no significant differ~
ence is éhown in fhe .sex ratio, thoﬁgh t.he‘ ti-ené teward 2 smaller
propefticn of aéult femsale as compared to males is indicatéd {Table 7).
in a series of 636 skulls of M, a. americana é.nd 426 skulls of
Martes a. caurina examired by E. M. Hagmeier {(Table 7), the M. =.
americana showed only slight difference in sex ratic between imma-

ture and mature animals, but the M, 2, caurina showed a very signi-

ficant difference when tested with chi square, Becanse both series
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are composed of specimens from several museﬁms, there is no readily
apparent‘explanation for the difference between the two subspecies,

| Sex"ratips for the seasons of 1951;1952 and 1952-1953 in Alaska
also show a significantly smau prcpoition cﬁf adult females in the hér- '
veSt (Tébie 7),’ This small proportion, hawever,- :is thought to be
caused by the differential movememé of the sexes and by the smaller
size and greateé stability of the home range of females as compared

with that of males.

Age Ratios, --In a series of 1, 256 marter compiled from sev-

eral sources other than Alaska (Table 7), immature animals average

about 46 percén’t of the population, In Alaska, the proportion of imma-

ture animals in the harvest varied {rom 56 percent during the 1851-1852

sé#suﬁ to only 36 percent during the 1852-1953 season. The proportion
of frmmature animals harvested during the 18521953 season differed
very signiﬁcantly from the proportion of immature animals in the 1951~
1952 season, although there was no significant difference between the
proportion of immature miméls iz either of the Alaskan series afzxd the
prcpérﬁon of immature anim%als in the entire series listed in Table 7
(Chi square value for the 1951-1952 seazson {s 2,97 and for the 18521953
season is 3.18).

The decrease in the proportion of immature animals in the har-
vest in the 1952-1953 season was evident fof all areas in the Interior
from which carcasses were obtained, although it was not reflecteé on

all traplines (Table 8).
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-TABLE 7. AGE RATIOS OF TRAPPED MARTEN ARRANGED IN SEXES

Authority Immaturé Mature
males females males per males females males per Total Percent
100 females 100 females Immature
Marshall (1942) 26 2L 108 32 2L 133 106 47
Yeager (1950) 22 10 220 39 17 230 88 36
Hagmeier (in corr.1953)
M. a. americana - 168 110 152 217 141 154 636 Lty
M. a. caurina 118 93 137 138 17 179 426 50
Sub-totals 334 237 | 141 426 259 164, 1,256 46 ,
Present study , |
1951-1952 season by 36 122 - L2 21 200 - 143 56
1952-1953 season 25 31 81 52 L7 110 155 36
Sub-totals £9 67 103 9% 68 138 297 46
Totals 403 304 133 520 327 159 1,553 L5

LE



The apparent decrease in the prbpcrjtian of immature animals |
in the season of 1952~-1953 is indicative of an unsuccessful breeding
seaso;z. Tﬁe immediate prospect after an unsuccéssful bféeding séa—
son is a sugﬁt decrease in the following ha.rv;st. ~Although complete:
i‘igura# for 1952-1953 are not yet available, a decrease in the harvest
wa.s appa;renfon several traplines, although not on others (Table 8). ..
The most notable case was on a trapline in the Minchumina area, op~
erated by Antoon Malde, on which 123 marten were trapped in tﬁe 1951~
1852 season, vhut anly 44 in the 1952~1953 season, Twanty-—nine marten
from this trapline were examined and every one was an adult,

, The third trapping season after the one in which an unsuccess-—
ful bréeding season is detected may be affected by lack of normal re-
cruitment to _the breeding population, The degree to which the lack of

recruitmeht will affect the total 'pbpulation depends on the proportion

of the breeding pepulation that is forined by animals in their first year

of mai_:urity.

| Anothefeffec:t of an unsuccesstul breeding season, though in-
direct, is that normal trapping pressure may be excessive on the ‘de-
creased population. If reduced numbers engender ihcreased move-
ment, and eyidence that they do is still lacking, the total harvest of
maturg animais mighi be g:featef than it would be if thé population
density were increased by normai recruitmeni of young. Such are-
sult would be produced if lessened popuiation density causes an in-

crease in the size of home ranges,
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TABLE 8,. AGE RATIOS OF MARTEN IN ALASKA; SEASONS OF 1951-1952 AND 1952-1953

Area 1951-1952 1952-1953

Trapper® Immature  Adult  Total Percent Immature Adult Total Percent
Immature Immature
Steese-Livengood 29 22 L8 60 8 2, 32 25
Bacholts -5 5 10 50
- Draper 6 & 10 60 1l 3 & 25
Lycher 13 10 23 57 6 19 25 254
Minchumina 21 19 IAR 51 45 62 o7 L2
Blackbura 26 13 39 67
Carey '3 5 8 37
Granroth 16 15 31 52
‘Malde 16 19 35 46 0 29 29 0
Willis 5 0 5 100
‘Chena River 14 12 26 54 2 1, 16 12
Jacobson 9 110 19 47 2 VA 16 12
Yukon-Porcupine 11 17 | 65
Totals 80 63 143 56 56 99 155 36

a/ The mumber of animals listed for each area does mot mecessarily equal the sum of the animals
listed for the trappers in the area..
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,:Changes in age ratios of animals takgh f:oin a single trapline
or from relatively small areas may not always indicate changes in pro-
ductivits'. ' Areas which have not previously been irapped, or those
that are ughtly tra.pped show 2 larger proportion of adult animals
than is normal on heavily trapped lines. Several trappers have fur-
nished supporting evidence for this fact by reporting a high proportion
of "‘apple«headed“ #mrten {marten with great zygomatic breadth) when
they ope_xi new i;raplines. Converseiy, overtirapping may be reﬂect;d_
in an ébﬁormally high proportion of immature animals in the following
hﬁé#t bec'misesof the influx of young, unsettled animals from neigh-

boring areas,

Popuiatien Fluctuations

{Zyclic ﬂuctuations af marten éepuiations have been described
by several authers, inciuding Se’con (1811 and 1939), who, on the basis
of Hudson's Bay Company records, suggested an eight to ten-year
cycle, and by Elton {1942), who, from examination of the records of
Moravian Missi.ons in Labrador, suggested a three to five-»year cycle.
Though the flactuations are not so periodic or predm table as is often
indicate:i they are a tactor which must be considered.

As yet, neither the characteristics nor the causes of the flue- -
tuations in marten have heen adequately demonstrated Seton (1929)
pointed out the relationship of the marten cycle to the rabbit cycle,

the marten population reaching its maximum about midway on the up~



swing of the rabbit cycle. On the basis of the relatitmship between
the rabbit and mgrten cycles he suggests that fluctuation of the popu-
lation is due to “'greater or lesser fertility of the female'f,’ which may
be caused' by "starvation or overfeeding™ at the low or the high point
in the I-'Vabbit\ cycle, the fertility being decreased in either ‘case. Al-
though st{xdies of the food habits of the marten by Cowan and Mackay .
(195)0} indicate that the rabbit is not a sufficiently important food of
- the marten to be influential in iis cyciit: behavior, the food supply
may stin be a factor. Lack of fosd has frequently beer shown to re-
| sul’c in lowered productivity of animal populatmns. and excessive
feeding of captive animals produces similar resulis. Whatever the
cause‘f, unsuc‘cassful‘ élf?eeding se#son& is probably the chief factor in-
vo’tved in the ﬂuctuations of the population.; There is no indication
that disease may be a factcr,

‘Records ef the Hudson's Bay Company, discussed by Seton
. (1929), show that population ﬂuctuations are widespread and are not
influenced by trapping. Records of harvests in British Columbia
since 1922 {Cowan and Mackay, i950; and Eklund; 1846), however, |
show that under the registered trapline system fluctuations such as
those noted by Set.on {1211 and 1829) are much less marked, Fluctua-
tions of marten _éopulations, however, whether they are a predict-
able cyclic behavior or 2 random fluctuation as suggested by Cole
(1951), may be“ expected.

The natural fluctuations of the marten population in Alaska



have been so masked by {luctuations caused by harvest regulations

that hervest records oifer no clue as to the actual causes of the

ﬂuciz_latioﬁs {(Table bl).
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MOVEMENTS

Information relative to the movements of any animal is
desirable, often essehtial. to its proper management. Important as-
pects of the movements of an animal include the daily aétivity pattern
and factors which influence it, variation in activity by season, the
extent and stability of the home range, territorialism, migratory ha-
‘bits, and rate of dispersal.

The activity pattern of the marten can be determined only by
extensive field observstion and by tracking many individual animals,
preferably in conjunction with live trapping operations so that the sex
and age of the individual being followed may be known. A limited
amount of information on the home range can be obtained in the same
‘manner, but for accurate knowledge ccf' home range, total lifetime
range and the dispersal rate, live trapping, tagging and subsequent
recapturing of individual animals is necessary. Althcugﬁ live~-trap~
ping operations are time consuming and the follow up which is neces-
sary requixfes a project of several years duration, the value of infor-

mation which can be obtained seems to justify the efiort.

Live-Trapping Operations

Successful attempts to live -trap marten have been reported
by Newby (1851), who worked in the Cascade Mountains in Washington,

Rost (1851) in the Uinta Mountains of Utah, and DeVos and Guenther
(1952) in the Cascades and in Ontario. The techniques used by each
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of these investigators were essgntially simﬂar. All investigators
used a welded-wire, couapsible live~trap made by the National Live
Trap Company, Tomahawk, Wisconsin. De‘Vos and Guenther (1952)
also used Havahart and steel traps with padded jaws, but they found
th:(e ‘fbfmer too bulky and ineft‘iciént .and;the latter often injurious to
.t-llze n;ar‘tét;. Very little moﬁality in the vlive ti'apping operations was
experiei:ced except by Rost (1951), who attributed his losses to his
inai;iliiy to ~;heck ﬁis iraps daily. DeVos and Guenther (1852) report-
ed that losses were slight and ﬂewby (1851) apparently lost no mar-
ten during his opera‘tions.

: A'variety of baitg may be used to attract marten. Many
trappers use ohly a bright ﬁn can, a plece af‘hide or red flannel, or
}a piece nf cardboaid--with or wﬁhcut .th’e aid of a scent. In live~
trapping it was found that the easxest bait to use was & sheet of alu~
minum mil in combination with & scent which was made from beaver
castors, xﬁarten scent glands, or “rom rotted meat. Squirrels,
parts of grouse, bu‘ds, mice or other meat were also used with sue-
cEess, In winter operaﬁcms. food was placed in the trap in the hope
that this would compensate somewhat for the enforced inactivity and
abnormal :expééﬁre- mf the marten while in confinement.

At'first trapped marten were handled with the aid of a cone
made of wire mesh. Later it proved e‘asier and more eificient to
merely grasp the marten by the neck with a mittened hand. Tags

can be inserted and most measurements taken with the free,
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ungloved hand, The marten siruggle less and become much less
excitgd by this seemingly rough methéd of handling than they do when
the cone ié used, A real boon in the handling of marten is its vora-
cicus appetite and its fondness for jam or candy bars (see Food Ha~-
bits). In nea;rlsr every instance marfen cease struggling and ignore
the pressure of the hand around their neck ivhile they lick jam from
a spoon, -

‘:Martlen:were narmﬁlly released at the point of capture imme-
diately after-th,éybwere tagged, The most characteristic reaction on
finding'themselves at‘ liberty was to bouﬁd swiftly for # distance of 10
to 20 yards and then stop to look back, often zitiing up to get a better
view; Apparently normal hunting aétivities began immadié.tely, after
?éieé.se.-

Live-trapping during the preseﬁt study was conducted at -
Castle Rlocks, near the northwest corner of McKinley Park'(Fig; 13),
at Iv‘iurphy Dome (Fig, 14), about 20 miles west of Fairbanks, and at
Cassiar Creek opposite milé 55 on the Steese Highway. ‘Castle: Rocks
was chosen as a trapping area because harvests in the surrouhding
region have been consistently excellent for several years and be-
cause trappers in that vicinity indicated their willingness to cooper-~
ate with the project. The Cassiar Creek and Murphy Dome areas
were chosen primarily for their relative accessibility.

Trapping operations were first conducted at Cassiar Creek

from May 10 to 16, 1852 m;zd were designed to check equipment and
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procedures prior to the initiation of summer ‘field work. To thai:
extent they were quite successful, 'Eighty-eight trap units (one trap
unit is equal to one trap set for a period of twenty~four hours) ’ré-
sulted }ixkl‘the capture of & single female marten which died in the trap,
She had appargntly become wet and had thus suifered undue éxposnre.
This fatality, which occurred at a tempeiature of about 32° F, ' w#s
the only one dﬁring the study, although later trapping operations were
carried on in temperatures of less than ¢°F,

Summer trapping operations at Castle Rocks were conducted
from Jﬁne 28 to July 24, and from August 13 to August 30, i952.'
Trapping was greatly f.acilitv'ated by»fthe use of a sectién.' of.é trapline
owned by Ray Tremblay (indicated by red line in Fig. 13). Thirty-
six tfaps were distributed along this line at intervals of 409 to 69.0
yards;‘ éependiiﬁg' on the presence of "cubbies” used by Trémbla;? in
normal trépping operations (Fig. 15), and on physiographie features
along the*frapti‘ne, Wherever pessibié, traps wére placed in éﬁbbies,
-hut in sovma' instances they wete set along the trail and covered with
moss or spruce branches., This covering was not intended as camou-
flage, for none is nbecessary, i:ut was used to allow marten to ap-
proach the bait only from the front of the trap.

After the line had been traveled a few times, it proved advis-
gble tp mm}e some traps to more suitable locatﬂions as indicated by
the relative abundance of scats found on diffe;'ent sections of the

trail, A total of 50 trap sites were used in the course of the



'oj:eraﬁon, although the 16 captures of marten were made in only nine
of the locations,

Winter operations were conducted on Murphy Dome from No-
vember 13 to November 28, 1852, Nineteen traps were loéated on
three short lines at the head of ravines which were used by marten s
foraging ‘are'aé. Traps on the middle line were set in cubbies as ixz;'
preirious operations, but in view of the lack of fear and suspiciori dis~
pléyed by marten, small ketmela made fr.cmz cardboard boxes were
used instead of the éubbies oix the ;cather two lines (Fig. g '16).-' These
proved very Satisfactdfy. Maﬁen enteréé the boxes without hesita~
tidn, {raps could be placed.oi' relocated with a mini},ﬁum of ﬁ‘forf,
and the boxes pfovided much better 'pro’e'eciian. from cold and snow
than Sié the cubbies, | |

Trapping success imrieé éonsiderahly between areas, but
dii‘ferances épparenﬂy are dus to the se’ason of the year and to corre-
sponding changes ir avaijlability of food, Best results were obtained
vat ﬁurphy Dome where 11 captures of four marten were made with an
effort of 279 {rap units, or an average of one capture for every 25.4
trap units. Summer operations at Castle Rocks, in the period from
31;:13 26 to July 24, resulted in 14 captures of nine marten in<992
trép urits or an average of oﬁe marten for 71 trap units. At the same
location for the period from August 12 to August 20, 562 trap units
produced only two marten orv an average of only one capture per 28l

trap units,
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F).g 13. Map of Castle Rock Area, The lines of four trappers are
indicated in black; the small segment of line 4 used in live
trapping operations is indicated in red.

Map from U, 8. Geological Survey, McKinley Quadrangle,
Edition of 1952, Scale 1:250,000. -
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Fig. 14. Map of Murphy Dome Area. Traplines are indicated by
heavy lines., Green shading roughly delineates areas in
which spruce predominates,

Map from U. S. Geological Survey, Fairbanks (D-3)
Quadrangle, Edition of 1852, Scale 1:63, 360,
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The best trapping results are obtained in the winter period
when rodents and berries are covered by snow and aré less readily
available to marten, The difference in the success of thé two summer
operations at Castle Rocks seemed to bé due almost entirely to the
abundance of berries which had become available by the secqnd per-
iod. During the time when berries were available, scats wére fre-
quently found near iraps, and on one occasion even on & trap, without
the marten having entered, In contrast to this, marten entered e§ery
tr‘ap which t'héyvencountered during winter operations and seemed to
be definitely attracted by the bait and scen”t.

. The sucéesé of oﬁ:éraﬁons in Alaska is cenipai-able to that
'elsewhere; - Summer aperéfions were reported to be less succeésful

than winter ones by both Newby (1851) and DeVos and Guenther (1852),

The Activity Pattern and Characteristics of Movement

Marten appear to be primarily crepuscular or possibly to
some extent nocturnal in habit, though they may at times be abroad
during daylight hours. Trappers seldom report seeing marten dur-
ing the ﬁay, nor has one been seen during the day in the course of
the present invegtigation. Schmidt (1934, 1842) reports crepuscular
habits for Siberian sable and European marten, but Brehm (1814)
classifies European, marten as "night'" animals, and Koshantschikov
(1930) says that individual sable may vary in habit and fhat there are

"day” and "night'' resting animals.,



Marten when hunting, often seem to travel in an aimless,
erratic fashion, detouring with no apparent reason, circling across
or even following their own tracks, investigating the base of one
spruce with‘ a great deal of cé.re only to ignore the next. If the tracks
are iollow#ed for a sufficient dista}nce,‘-‘ however,. it becomes apparent
that théi‘g’ 15 #n‘objective in the manner of hunting and that a predeter-
mined though pliable route is {ollowed,- The erratic manner of hunt-
ing provides for a therough coverage of the hunting area. Detours
often 1ead to particular winﬁfalls or rock piles, showing the marten's
| intimate knewledge of the area.

Mértén nermany travel in ‘a rather leisurely, bounding gait,
but may freqaenﬂy slow to a walk fer a few paces, especially in -
dense cover or when mvastigating some particular place of interest.
Stops may be made at intervais, commenly at paints where the sur-
rounding terrain can be viewed. It is frequently impossible to. tell
by tracks where marten make their kills., /Open areas are usually
avoided and when they are crossed, the martenvusuauy travels in a
more direct route than at other times. M&ch of the literature re-
poﬁs arboreal habits of marten, but in the present investigation
there has been no instance where one was knéwn to have climbed a
tree; Leaning or nearly prostrate deadfalls, hcﬁever, are -fre—
quex.xtly}cumbed and on one occasion marten tracks weré found on

the roof of an gbandoned cabin--a not unusual occurrence where

marten are cbmmon. Progress over the hunting route apparently
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varies with many factors, among which climatic conditions, physiog-
raphy, the stage of the sexual cycle and the abundance of iood seem
most important.

Observations are still too limited to permit a full evaluation
of the effect of weather on movement or activity. Trappers report
that marten are ﬁmst active in the fall and early winter but that acti~-
vity declines to 2 marked degree during the extremely cold weather
of December and January. Considerable activity, however, is re-
ported for late February and March when temperatures are milder.
Similar increased activity in the spring has been reported for the
sable and marten in Europe and Siberia and for the marten in other
regions of North Arxiarica. Misinterﬁretaﬁon of this increased acti-
vity in the spring undoubtedly has contributed to the eri‘oneoué re ~
ports gf a spring rut described b& Brehm (1814), Malaise (1828),
Mallner (1821), Seton (1828) and others. Schmidt (1934) attributed the
increase of activi%y .in the spring to playi&lness of immature animals
brought about by the milder weather. Dulkiet (1928) noféd consider-- _
able activity of sable on Vthe Shantar Island during this period, which
he called "false heat”, but he found no evidence of rut,

‘Wet, rainy weather (possibly even heavy dew) may limit activ-
ity. Live-trapping operations conducted by the author seemed less '
successful when v'the ground or vegetation was wet, though no corre-
latior was found between catch records and precipitation records of

the Minchumina Station. Val Blackburn, a trapper, also noted a



similar lack of success when trapping under wet conditions and did
not eﬁvéh feel it necessary to tend his traps after a rainy night.’ Setdn
(1937) quotes Aumock, who says that captive marten on his Colorgdé
ranch remained in their dens durixig rainy weather, except for very
brief exéu'rgibfzs for food. Schmidt (1942) comments on the relation-
ship of weather and activity of ranch marten as follows:
Pronounced bad weather. ‘such as periods of
rain, delay and are not faverable to the rut. The martens

do not seem to mind humidity, and they seem io enjoy warm'

rain but continuous downpours, usually followed by cooling '

B off have an unfavorable influence on their activities. -

' 7' ]}eep snow may tend to mcreas’fe activity during the winter.
The relatively large feet of marten permit tvh‘em to {ravel wit§ com-~ B |
parativg e~a$e»_§,ven ir soft snow. At ihe same timg, their prey is
pmteg:teé toa me’asus‘r‘e by the snmxf,j &m'd‘greater effo:ﬂt’ and ;cravei'are
required to obtain food. In the wi;zte:vjv of 1852-1853 a limited 'snowfaﬁ
in the iéterior of Alaska made food m§ré accessible than normgl and
many trappers reported that, although the marten population seemed
rormal, there was less activity than usual. The lack of activity may
have been refilected in the low harvest, tho;zgh other factors may also
have been .operative,

When a favored food is abundant, movement may at times be
restricted to a véry small area. In November, 1551 Viereck and
Lachelt (1951) found eight sets of tracks of varying freshness leading

into a blueberry patch ol about fifty feet in diameter. A marten had

apparently stayed in the area to forage on the berries for a period of
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several days. Al Lycher, a trapper,r tcﬂd of several similar in-
stances which he had observed in the White Mountains. On Cassiar
Creek several scats were collected in the vicinity of a caribou %:-ar-
cass én which the marten had fed for several days.

No discernible variation in daily activity has been observed
between sex or age groups. It seems pqssib’ie, howevgr, that the
pclygamous males are more active andvmay range more widely dur-

ing the breeding season than at other times. .

Territory and Home Range

The concepts of territorialism and home range of animals
have been described for many épe{;ie.s of birds and xiiainiﬁé.is and may
in fact be one of the funciajmen’taty'p’i‘bp;étiés of an animal popuiatic_iﬁ.
In each sp.eéies‘ territariali#m is 6istinctive} and possesseé xzrnanyv
characteristics which, when nnéérstood‘, 'haxrre wiﬁé appliéatian in
gaﬁde management., An excellent discussion of territoii'ality anvdh home
range céncep‘hs as applied to mammals is giveh by Burt (1943, 1848),
Territory, which he defines as "any defended area’, should not be
confused with the home range which he defines as "the area around
the hmz;;feglénthat the animal traverses in its normal activities of
food gathering, mating and caring for its ybﬁng. " " Both the territory
and the home range may be permanent, semipermanent, or seasonal.

In the following discussion Burt's concepis of home range and terri-

tory will be followed,
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Territory. -~No report of territorialism as such has been
found in the literature on the zizarten,' nor has conclusive eviden;:e ;
been found in the present study to suggest that ﬁ exists to any marked
degree. It seems probable, however, that a sort of territorialism
may exist during the rut on the partv df the males and during late preg-
na:.icy and for a period after parturition on the part of the femaleé.
The pugnaclty of the male marten has been remarked on by severai
authsrs and scars on thu skulls of several animals examined during
the p:esent S.nvestigation bear testimony of previous conflict, In-
éreaéed acfivity in .ﬁhe spriﬁg, which at times includes ﬁghting_. has
been descmbed prevmus‘iy in thxs paper. It is suggested admittedly .
on éubwus grexmds, tbat this may be evidence of territoriansm on
the pazjt pi thevfemale. |

Territei‘iélis‘ﬁ in the marten, so far as it is understood at the
present time, does not appear to have importanf management signifi-
cance. It is possible, however, that ‘territories exist and if so, they
ma;y be: one of the controlling factors on the upper population limits

of the marien,

Home Range. —-Several papers concerning the ecology of the
marten have commented on the éx:tént and i:haracteristics of its home
range. | These data are not, perhaps, strictly comparable with those
E of mérten in interior Alasksa for they are concerned with several

races and species under a varied set of climatxc and physiographic
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factors., They do, however, emphasize the relationship of the
animal to changes or differences in its environﬁ;ent and thé control
which the environment may have on the fundamental properfies of thé
Species.

Brehm (1914) says that most spruce marten have a "fixed
home" though many "wander". Other authors, working primarily in
Siberia, have given a2 much more detailed accoﬁnt of the home range.

Koshantschikov {1230) commenting on the sable, Martes zibellina L.,

in the Sajan Mountains of south central Siberia to the west of Lake
Baikal sayss

- Each sable has in the forest a fixed living range.

The individual ranges vary their sizes and fluctuate

between 2 to 10 square kilometers, The size depends

on the forest (the forest type) and on the topography.

The number of species and individuals of birds and

mammais are directly proportional to these factors,

and hence the quantity of ﬂaod » 5
In discussing the "hving range" (hame range) of the sable, Koshant-~
'schikov divides the area into three zones on the basis of habitat, The
first zone includes the foothills and slopes of the Bajan Mountains
from elevations of 400 to 600 or 800 meters. The climate is moder-

ate and snowfall varies from .75 to 1.5 meters. The vegetation of

most of the zone consists of a mixture of Pinus sylvesiris and Larix

sp. with many openings. Deep. cool valleys and north slopes of
mountaing may have coniferous stands. It is only in the coniferous

area that marten are found, The home range of the sable in this

zone varies about 2.5 to 4 square miles.
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The second zone consists of 2 dense, uniform coniferous
forest at elevations from 700 or 800 meters to 1,400 or 1,500 mveters.’
The climate is quite cold and snowfall is from 1 to 1.5vmeters.' Clear-
ings are scarce and the entire étéa is densely populated with sable;
the average home range is about 1to 2.5 square miles, .

The last 26ne is a sparse subalpine forest at an elevation of
1,400 to 1,700 meters, although Iocal’{y it may reach elevations -£-sf
2, 000 meters.’ The cli_maie is severe and there is seldém less than
2 meters éf s;npw..v"' Marten are found only in th’e'ferestec's;river val-
| leys; hére the home ranges average about 25 équare milé#.

‘Where there is diversity in the habitat the section of the home
range used by the sable 11«741:'2135 seaséﬁally‘with local changes in abun-
dance a:;d charaet&risﬁ.es éf pr'eferréd fdgds'.

" Mallner (1831), also wcrkinigz on sa?:le in the S'ajaxi Mountains,
says tﬁéﬂt the individual lifetime 'raage is about 20 to 25 quadratverst
{about 9 to 1l square miles). This might inéluﬁe the headwaters of
two or three adjacent mountain Streams; twd br three neighboring
ridges or a 'sectio‘n of stream-bottom forest, -

‘Malaise (1520) found that fhe hunting area of the sable on the
Kamchatka Peninsula was about 10 square kilometers or 4 square
miles,

Perhaps the most interesting investigatim;' of the home range

of the sable is provided by Dulkiet (18298) on the basis of a four year
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agree, however, that the range of the female is smaller than that of
the male, The accuracy of trappers' reports imdoubtedly varies, but
most error has probably been {n the interpretation of observations
which in themselves are usually reliable,

Gene Morris, a long-time trapper and resident of Alaska,-
told of tracking a male marten for a distance of 25 miles and he did
not consider that di‘stance greater than the marten's normal rangé.

Al Lycher, a trapper at the southern edge of the White Mountains, be-
lieves that males and possibly young females may move as a loosely .
organized group over a range exéeeding 50 miles in length, However,
he considers adult females quite sedentary. Blackburn, Malde and
Tremblay, trapping in the Minchumina and Kantishna area, believe
that mo~st‘maz4ten are quite sedentary, but that the males may have a
greater range than the females,

Trapping operations have furnished some concrete evidence of
movement, Malde lost 12 marten by "ring-ofis" the first year of -
trapping a.ng.wly opened line. In the second year of trapping the line
he caught 5 marten with missing feet, apparently those lost from the
same iiné the preceding year. In a similar situation, Tremblay lost
5 maftén by ring-offs. Two of these were thought to have been caugh
by Blackburn on an adjacent trepline in the following season at a dis-
tance of 8 to 15 miles,

In no instance has the author tracked a marten for the ful™ ————

limit of even a day's travel, although several have been trailed

wﬁ*‘*f%‘i‘dwv&%«
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distance of two to three miles; Viereck and Lachelt (185]) reported
trailing marten for about the same distance. They also found tracks
of 2 marten crossing three-fourths of a mile of open tt‘md‘ra and
others crossing Wonder Lake which is about one-half mile wide, in-
| dicating that the marten was familiar with the area on the far side.

Sex and age ratios oifer intere'sting evidence on the variability
of movement between sex and agev’gtoups and on the stability of the
home range. It has been noted (see Composition of the Population)
that on newly opened traplines or ’pessibly even on lightly trapped
lines, the proportion of a&ult to young animeals is higher than on é :
heavi‘ly]trapped line. In aﬂditien,.’ ona regularly trapped line, the
ratio pf young ig old feﬁ#ales is greater than the ratio of young to
adult males (Table 7}; A prepandgraﬁce of males in the harvest lvxés‘
alsc been noted, o o | i

Each of the ,aba'ée variations from the expected sex or age
ratio can be most easily explained on the basis of differential move-
ments and size of the home range'ir; sex and age groups, The higher'
~ proportion of adult to Immature animals taken on the opening of a
new line indicates the stability of the home range, and that home
ranges (possibly territorial behavior within the home range), ‘though
they overlap, may have some control of the maximum number of in-
dividuals in the population. The immature animals are thus forced

to move from areas already occupied by adults, to less favorable, or

unoccupied areas. If the assumption that the ho;rxe range of the



female is smaller and more stable than thé‘c of the male is valid, it
would follow that the system of trapping employed in Alaska would "
tgnd to harvest a high percentage of the total number of fenialeé
along the trapline each year; at the same time, however,, females a
relatively short distance from the line \kould not be harvested, Males
on the other hand, would be 'takeq\f:rom 2 considerably larger area,
The "vacancies"” left by the trapping would tend to be filled by the
youngevr femal_es_which had not previously established a home range.
Briefly, = cross section of the entire population prnbabl'y is -takienA in
| the hmes‘c of males, but in the harvest of females the population is
selectively sampled for the elements {mostly immature fema'ies’j
which have moved into the home ranges made vacant by the prgﬁeus
harvest.

The preponderance of males in th_’e‘ harvest and its possible
relaiionship‘ to differential movement is excellently treated by Yea~
ger ('}éﬁ-é). Males, because they hunt a greater territory than the fe-
males, are more likely to be caught, The apparent incréase of the
proportion of females caught late in the season is considered by Yea-
ger to be due primarily to the comparative decrease in the total male -
population 28 coméared to the decrease in the female population, ra-
ther ihan tq a change in habits of the female.i_v

Live-_trapping operations have as yet provided only a limited

amount of information on the extent of the home range. In the oper-.

~ ations at Castle Rock during the summer of 1852, 1l marten were



captured, three of which were re-captured one or more times. Two
males were re-captured.#t intervals of 5 and 15 dayS‘respeétiVely, '
each in the same tr’ﬁp in which it had {irst been caught ‘ An adult
female was caught four times at xntervals of 1, 3, and 18 days in
three traps which were separaied by a Imear dlstanee of abeut §25
yards, Eﬁur adult males, thre'e Juvemle females and one guvenﬂe
male were caught only ar«ce; |

Four marten wera caugh’t near Murphy Dome, An adult fe-

male was captured a total ai‘ five tzmes irz 15 days at traps separated ‘

by a dzs.tance of about two mﬂes' Thm animal was back-tracked two

additional zzii@efé, making the total 'linéat‘ distance knbﬁr:vxrto héve been
traveled‘by'thé fnaf'ten a.t"-’vleast ?mr milés. Another adult féma,ie "
was re»captured twice at intervals of two and four days at traps sep~
arated by about 8&0 yards., A j;uvenila male was re-captured a;ter
seven days in 2 trap abm:t 1, 4@9 yards from the pem’: of its original
capture. Another juvenﬂe male was catxght only jonce durmg the |
t:a,pping period of 1o days.

It vs'e‘ems- significant tha:ﬁ the three adult females captured
were fe—cﬁpturéd on sa_veral cccasions, whereas only iwo af the six
adult méles vca‘ught were re-captured, and then only once, Threge ju=~
venile femaies énd two juvenilee vmales» wére also caught only once.
The distribution of captures e.mong séx and age ‘groups would seem

to indicate clearly that the home range of the adult female is smaller
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and perhaps more stable than that of adult males and immature ani-

mals.

Migration

Except for the seasonal, vertical movements attributed to
marten in certain localities and the normal radistion or diépersﬂ of
animals {rom foci of the popul:aﬁon, the marten can not bé considered
a migratory species. Only a single reférence to a definite movement
of numbers of marten involving permanent migration to a new area
has been found in the literature. Malloer (1931) says:

Migrations, as we haéé cbserved with other animals,

are seldom found in the sable. One took place in the

Sajan Mountains about the year 1875; the second and last

in 1960. At that time when the great movement {rom

European to Siberian Russia began--accompanied by ter~

rific forest fires-~the litile predator traveled across wide

stretches and criss-crossed the largest Siberian rivers,

It was not entirely lack of food that occasioned the migra-

tion, ‘

Seton (1928) reported many conflicting opinions regarding the
migration of marten, but his evidence indicates that although there
may be some local movements, marten are not generally migratory.
Hudson's Bay Company reports show that declines in the population
are so widespread that the possibility of migretion is refuted, for if
such were the éase, population declines in one area would be matched
by corresponding ihcreases of population in another.

Migratory movements of sable across the Finnish {rontier

from the western part of Siberia 2s described by Lampio (1951) seem

62
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to be the result of a normal disp»ersai pattern. " Lampio (in corr. 1852)
- says that "movements take place mostly from east to the west and

" sometimes trips up to 200 miles are known." Because there i{s appar-
ently sqm;ehmovement in both directions it seems probable that the
movements are due to normal dispersal tendencies; that the high pro-
portion of movement is in one direction, however, is probably caused
by factors such as a difference in population level between the arezs
or to unequal quality of the habitat.

V‘New_'by (1851) describes seasonal, verticalmigratian of marten
in the Cascade Mountains from summer ranges at elevations between
4,000 and 5, 500 feet to winter ranges below 3, 400 feet, Rost (1851)
also describes seaémzal vertical movements of marter in the Uinta
Mountains, bét believes that movement is upward in winter, Rost's
information, howevgr, is so limited that his observatipns are incon=
clusive, ‘Migration of marten in winter from the mountains to the
begches along ihe éoast of southeastern Alaska is reported by loeal
trappers and Fish and Wildlife Service agents. Although these move-
ments haye not been confirmed‘ by cbservation of marked é.nimals,
they seem valid,

The cause of the seasonal movement {s probably due to sea~
sonal variation in availability of focd at different elevations. In
southeastern Alaska where excessive snowfall in the mountaihs makes

food much less available than on the beaches where high tides not only
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wash the snow away, but constantly replenish the supply of marine

food, - variation in abundance of food is certainly a factor.

Dispersal

In considering the dispersal of the marten we are primarily
interested in the rate at which an unpopulated or understocked area
may be repopulated through disperszl movements, and the eifect that
dispersal from refuge or protected areas may have in maintaining the
population in surrounding areas which are harvested. Provided the
habitat in which movement is to take place is suitable, the factors
which must be evaluated in determining the rate of dispersal include
the mobility of the animals involved, the reproductive capacity of the
species, and the population pressure at the focus of radiation,

The increase in a population due to dispersal into an under-
stocked area is difficult to separate clearly from the ingrease in pop~
ulation due to the normal gain of the residual population. DeVos (1951),
however, was able to indicate the effect of dispersal by showing that
the increase in the populatioun of fisher and marten in the area sur-
rounding the Chapleau Game Preserve in Ontario could not be entirely
accounted for on the basis of the productivity of the residual popula-
tion, Although the population was greatest in and near the preserve
and gradually decreased to a distance of 35 to 45 miles, the _propor-
tion of gain was ies_s in the more highly populated areas and indicated

that the disperssl trend was directed from areas of high population to
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those of low population. This may not indicate, however, that popu-

lation pressure forces the dispersal at an increased rate in one dirécé :

tion, for a sort of di fusion relationship, or equal rates of movement

in both directions, is equally plausible. In the laiter case, the large .

increase in the area of low population is merely a result of the great-

er number of chances for dis;ae,réal from the high .population. The
impertspce of sociability and intraspecific tolerance, the rigidity of
territéry and haine range, anﬁ othef prpblems must be more fully
explained before the eff ect of population pressure can be understood.

In the discussign of the range of marten it was mdicated that
thé adult fgmales were relativeiy sedentary as compared ‘ta the males
and immature éﬁimals. 'I;he effect of actual movément of adult fe-
males into a new area, therefmre is probably of minor importance,
and the repﬂpulatian must depend cn the movement of immatare fe~
males which had not prevmualy established home ranges.

The ex_tent and characteristics of moveixaent of young a;ximals
is as yet unknown, but :ﬁay involve movements for considerésie dis‘j-"-v
tances. Because the available information on the sable indiycaies
that adﬁlts are sedentary {Brehm, 1814; Dulkiet, 1929; Koshantschikov,
1935; Mgﬂner, 1831; and others), it seems likely that the movement of
sable across the Finnish froantier from western Siberi; as described
by Lampio (1951)‘ may largely be attributed to moven’irent §f young

animals,
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The relatively low reproductive capacity of the marten,
cm.pled with the dispersal of cnlv immature animals into a new range,
wm.ld permit only & relatively slow estabhlishment of a population over
any considerable area, ‘Dispersal movemznts, however, may contrib-
ute significaaﬂy to stabﬂizatian of populatians adjacent to refuge
areas o;‘ "co.the restncking of localized areas such as an overtrapped

line.
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FOOD HARITS

Information on food habits was obtained in conjunction with
other phases of the study, Scats were coueeted during live-trapping
aperatians and during gerzeranl field werk Digestwe tracts were

'}saved {fém\ most carcasses c:bta.ined from trappers., The contents 61
the scats and digestive tracts were analysed by Ronald O, Skoog, #
éraduate student 8t the University of Alaska, His fin&i:igs are xised'v
_,in thls ﬁiscus.:ian. Because few skeletai remains acc::rréé in aithexi
-*the scats or. ﬂiaestive tracts, most. mammalian idsnti‘?icatiens were
made hy examingtion of hairs. In most mstances tha use of materm}
frnm, digestiva {racts of trapped animals, which had fed on bait or
debris while in the trap, caused no errax? in the .samplei :?;gcmzsa de?
bris and bait Whir:h had been :ingesi&é could be separated fram i%qua
fwd itvems‘; with #Iight difficulty, Summer and winter foods of the
marten are itemized in Table 9. |

Mice were {ound to be the most impertant food item by Cowar
and Mackay {1850) in British Columbia, Dulkiet (1929) on the Greater
Shantar Island, Koshantschikov (1830) in the Sajan Mountains of Si-
beria; ‘Malai.se {1928) on Kamchatka, and Raevsky (1938) in the Ural
Mountains. Squirrels, birds and berries were listed as common
food items in gﬁ these studies, but were much less imporiant than
mice. Squirrels were found to be the most imporiant food of marten

ir Montana by Marshall (1946), and in Washington by Newby (1951),



TABLE 9, SUMMER AND WINTER FOODS OF MARTEN EXPRESSED AS PERCENT OF FREQUENCY OCGURRENCE

ALASKAS BRIT, COL.® CR, SHANTAR I8.°  Movtamad  wasmIngrowe

B Smmer Winter Sunmer Winter  Summer Winter ‘ Winter Summer Winter
Microtines Th 68  59.0 9.9 1.7 1 B 214
Squirrels 2 129 4.8 79 59 9.6 40.5
Shrews 2.0 0.9 2.0
Lagomorphs 1 2.0 L.8 9 5.2 2.7
Birde 8 19 5.9 0.9 5.9 7 3.0 841
Insects 7.9 1 Ske7
Berries 18 9 5.9 3.8 0.7 8.2 2.7
Other 1 .8 10

a/ Sumer foods based on 467 items in 374 scats; winter foods om 107 items in 28 scats and &4 digestive
tracts (present study).

b/ Summer foods based on 202 items in 112 seats and 3 stomachs; winter foods on 104 items in 85 scats
(Cowan and Mackay, 1950).

¢/ Winter foods based on 152 items (Dulkeit, 1929).
d/ Winter foods only, based on 77 items in 6k scats (Marshall, 1946).
e/ Sumer foods based on 78 scats and one stomsch; winter foods on 17 scats and 16 stomachs (Newby, 1951).

£/ Items which are not listed include caribou (obtained as carrion) and marten hair, Debris from digestive
tracts of trapped animals is not included in caleulations.
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although Newby found that insects ’forzr;ed the most important - food in
suramer. Lagomorphs (mostl'gr‘»l_f_«_;s_u_g sp.) were rzlatively unimpor~
tant, except in Manta.n?a where Marshall (1546) found that they repre-~
sented O percent of the winter food.

Food habits of marten in interior Alaska are similar to those
revorted fér Asiatic species, This similarity is not fsurpz";ising for
both faunal anc fioral elements o the marten's environment in Asia
are similar to those in Alaska.

‘I'!'zf .Alaska, .during the present study, microtines, -m‘stly

Clethrionomys rutilus dawsoni {¥erriam), Miecrotus xanthognathbus

(L&ga_cﬁ}, ‘and Microtus ’vspp.ﬂ ;were the most impartanf food of marteh,‘-

, They ‘cm'r‘x;:risad 74 percent of the summer food and 68 pé:?(.’»i?ﬁt af the

‘ wigtar'foaé. Berries {chie:ﬂylbme&erries, but some eroﬁbﬁrriés and
ﬁes{rﬁeﬁias} »wax% sémzié in importance, comprising 18 pereei;i: of
the i‘egé in sm:zimar and @ percent in winter. Berries wers m_o-ét uséd .
i!i late summer and fall, when at times they equaled or e::céeéeé mi-
crotines in iﬁnpox"tﬁnce‘ Avian fogés iormed about E'vp«ercent ol the |
summer {00d and 19 percent of the winter food, In summer, avian
food seemgci to consist mostly of young birds, probably passeriues,
but in winter consisted ;nosﬂy of gfmwe oﬁ occasionally ptarmigan.
The proportion of avian foods i‘ound in winter may be somewhat exag-
gar_rated, for parts of grouse are used by some irappersg for bait and

would be reflected in the analysis of digestive tract contents.
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The varying hare, Lepus americanus dalli (Merriam), and

the red squirrel, Tamiasciurus hudsonicus petulens (Osg‘ood)A. ap-

peared in the marten’s diet only in winter when they fofmed l and 2
percent, respectively, of the total food. These proportions may be
low, howevex;, for field observations indicate that in some areas they
may have greater importance thmﬁ is indicated by the above figures,
Red sqﬁirrels and varying hares are both relatively uncommon in the_
Mihchumiﬁa area from which a_large proportion of the scats and car- -
casses was gathered, |

'- .& few items which might be expected in the diet were conspic-
uous by their absence. Among these were shrews, m $pp., and |
'1ow»bush eranberries, both of ﬁvhieh are common ininterior Alaska,
Cowan and Mackay (1851) and 3:3¢wby {1851) also noted the rarity of |
shrews in the food of marfen, and atiributed the lack to the strong
smell emitted by ﬁ:e musk glands. Cranberries were fem;d camman&
in scats of marten collected in British Columbia by.(:awé'zxiwarnd
Mackay.

| ands accepted by captive marten are of interest because

they reflect the adapiability or flexibility of the marten's diet, Rem-
ington (1959} .usted pancakes, gravy. shrews, raisins, ham, wheat
cereal, t{rout, lettuce, spaghetti, bread and celery as foods which
were _eg’gen by captive anﬁnals. Réisins seemed a much preferred

food :item, and salamanders and live toads were avoided.
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Food habits of marten trapped cduring the present siudy
indicate the important role that food-getting has in the marten's activ-
fties, Edible baits were always iztﬂized axid food was réadily accept-
edﬂfrom the fingers of the author {sometimes the fingers as well)
'wbile the marten was still in tha trap. On one occesion 2 female was.
given a candy bar and then released She carriad the candy to a dis- |
tance of about ten yards where she stoppg;l and ate it in full view of
the }\anthor.";’~ Other marten, when Lr;e;vlea;sesi from the live-traps, usu-
a.i‘iy began vbunti»ng in an appa?anﬂy normal fashioii when they were
on}.y a few rods away i’rom the trép, ”

_Wild marten which were held for a short time in cages were
qaarrelsome. anﬂ viciously aiﬂaekévd.any object which was held neaﬁ
them,, When a apaenful of 3am was held to the cage they struck at it
a5 befera but on disccwaring thﬂ: apparenﬂy aleasant taste of tbe Jam,. _
they mieased i:he spoon to lick i*t, Later it was found that even when
ﬂ:mv were helé by the neck sametxmes almost being strangled they
would cease $truggb’.ng to hck ;;am from a spoon, This behavior em-
phésized thg inéidg:nts described in thé above pa:agraph on the impor-
tance of food~gettmg. The entire psycho’lagy of the marten seems ’go
centet on food; fear, anger and discomfort are dominated by this
single urge; |

Th.e results of the preseni study and those of other investiga-

tors, indicate that marten are adeptable in their food habits, The



governing factor in the selection of food is aveilability, What is eaten
depends on whet food is most essily obtained, and almost no prefer~

ence is shown Jor particular food items,
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MANAGEMENT

Four approaches to the management of furbearers in Alaska
are: l) control of the harvest by regulatory laws, 2) the establish-
ment of refuges, 3) management of the habitat, and 4) management
of individual traplines, Although the four approaches to management
co-exist and are often interdependeni, the management program can
be profoundly changed by shifting the emphasis on management from

one approach to another.

Control of the Harvest

The primary emphasis in the.management of marten and of
other furbearers in Alaska has been on regulations which, in most
instances, have attemptied to cdntroi tfze harvest. Controlling the
harvest by regulatory measures nearly always results in a program
that lacks the flexibility desirable in maintaining a maximum sus-
tained yield. Regulatory megsures are advantageous, however, in
that they can be applied in most instances with a minimum of effort
and of biological knowledge, Methods by which the harvest are con-
trolled include closed seasons, varied lengths of seasons, harvest

quoias or seasonal limits, snd restrictions in harvest methods,

Closed Seasons.~-~Closing of seasons (no period of open sea-
son during the year) {s & conservative form of regulation designed to

prevent further reduction of a population which is at a low density
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and to permit recovery. At times, especially when trapping pres-
sure is heavy, closed seaséns prqvé useful, but they should be used
caﬁtiously for papﬁlatidns of maﬁe:i and other furbearers majr often
fmctunte independenﬂy of trapping pressure (see Populatien Fh:ctua—-
tions}. Disadvmztages oi the use of clesed seasons are that they pre-.
vent the establishment of & sustained harvest, and encourage excess-
ive trapping pressurs in years with open seasons..
| in Alaska, claseé seasons hava asnauy followed those in

wb.ich harvest returns have indicated B dmp in the popuiatian (Table
“ } Ciosaﬁ seagons have thus bean largely corrective measures ra-

ther thaza m‘evemive ones, am! have resylted in longer closures thmx

wxaald have heen necessary mtherwise. Prediction of low papulatiens,

hawever,”magr be possible with marten by using annual statistics of

thg agg structure of the papulatioﬁ (sée Age Ratios). Seasong may |

hé‘cieﬁéé so that trapping is »911::31#&%&{3 only during the peried c%i" low

p@?xﬂaﬁoz}; thereby resulting in a mivimum length of closure.

__ggg_t___ of Season, ~~Limiting the lengths of open seasons
ﬁmits the harvest, but unlike the closing of seasons. pemits the
vmaintenance of sustained yield An advantage of shortening sea~
sens rather thnn closing them, is that trappers in areas of relatively
high‘ popu}atioas can cox;tiaue to harvest surplus animals, while these
in gﬁre‘as éf low maﬁen densities cannot trap profitably. Thg larger

proportion of males harvested eéxrty in the season indicates the value
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of a shortened season for the protection of females. Thus, shortened
seasons not only reduce the harvesi. bat may effectively eliminate
‘tramping in low density areas and may tend to preserve the repmduc-

tively meortan‘t females,

Harvest Quotas. ~~Harvest queté,s, like the closed season,

are a conservative type of regulation, They are generally nét desir-
able in 'mw‘agemeﬂt of fur animais for they do not aliow for éifferences
in papuiation deﬁsity on indwiétml tra,pliuea. An example which shows-
'che disaévantave of harvest guctiss is offered by the praductmn igares
fmm tma traplines; Al Lycher s on which the average harvest is be-
tween 40 and 50 arimals, and Antoon Malde's on which the average
ha#'eestj‘is sbout 100 animals, If in a period of low p@yuiatiézx,_ a sea? -
sonal limit of 30 animals Were enférceé; as in the season of 1946‘—1947’,’
- Lycher's line m:ight be properly managed by the use of the limit, but .'
Maiég‘ & line would probably be underhsrvested, In a&diﬁm; Malde
could not operate his line profitably unless he were permitted a much

larger qguota than the 30 animals.

ﬁestrictiens on Harvest Methods, ~-Restrictions on harvest

methods i'.a most instances are used to limit the take, They alsc may.
pr@i&e pm_tectien to other species which exist in the same habitat;
they may provide protection to home sites of animals being 'irapped,

and may prevent unnecessary waste or loss of fur, These {sctors are



considered in Alaskan regulations which ban the use of shotgun,
artificial light, poison, smoke candles, or chemicals, in the taking

of marten,

Refuges

Refuges are established primarily to provide a reservoir
population in case trapping in surrounding areas should be axcessivé,
and to provide for restocking or mamtenance of the population in
surraanding aress by dispersal from the refuge.

It has been ghown that dispersal of marten from refuges may ‘
signifxcantly affect the populations surrounding the refuge {see Dis~
persal) The characteristics ﬂf this dispersal, the segments of the
papulatiaxx invalved in it, the dzstaﬁce to which dispersal mfwemems »
are effecnve, and the rate at wh:ch dmpersai takes place, hawever,
hav¢ not yet been adequately determined, Seleetiari of refuge areas‘
should depend on this ini’tarmé.tiéﬁ,

Theoreticelly, refuges should be large enough to prsc;vide
complete proteetioix for at least a part of the resident population. |
The diameter of the refuge must, therefore, be at least twie'e as
large as the total crulsing radius of the species with which i{ is con-
cerned--for the marten, perhaps 10 to 15 miles across, or if only
the.s. rangé of the adult femalé is considered, 3 to 5 miles, depending
on topégraphic features and food supplly.

The effective radius of dispersal from a refuge is equal to
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the annual mobility of the species for which it is intended. For
marten, the effectivs radh;s is prébably about 25 to 30 miles., Be-
cause young unsettled animals, and possibly adult males, move
gieater distances than ‘adnlt females, the effective radius may be
| greater than the diameter of the refuge.
' Maximum beneflt is §btained from refuges when dispersal

movements irom adgacent refuges everlap. Thus, refuges should

not be separated ‘by a ﬂistanee of more than twice that of their effec-*

tive radius, BRecause fewer a:zimam are invalved in dispersal from ”

small réfugés, thé_y may need ta he s;iaced gven more claséij thézi' |
is indicated above. | | |

) ﬁ‘he establishment of a_refixge system which would provide a
m.axizﬁaum yield for the maftgn would invélve the administ#aﬁve de~
lineation g;af such nebulous baunﬁaxies that it is prehiﬁitive undef ?re»-
seﬁt conditions in Alasks. . Even those réi‘uges_ whose pﬁrpose is to
: éroﬁ;}e a s‘aféguﬁrd against excessive trapping pressure, such as
refuges ah*éa.dy éstablished in interior Alaska, are of dﬁbioué value.
Nbﬁheré in interior Alaska is trapping so intensive that it could con-
ceivably thréaten the existence of the martien population. The mere
economics involved in the harvest would probably stop trapping long
before a dangerouély low population level was reached. Furthermore
numerous, small, untrapped areas exist even in the most heévily

trapped areas, These untrapped areas would serve as natural
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‘remges and provide adequate breeding stock if needed, and would
have much more effect on the re-establishment of higher population
levels than would the digspersal movements from a few scattered re-

fuges. o

Habitat Management

Because sprme forest is the critical element in the marten's
habitat management of the hahita’t mquires tha presewatim of
spmc% Contml af "'QI’@S*& “‘ims, th.e most imp&rtant destrucﬁve
agent, is a‘iready an integral part of the foresiry program of the Di~
~ vi&ion of Farasirv of the Buremz af Land Management and of the Um-
ted States Farest 3ervice, ard at least in part, pravide:s tha neaww |

sary managammt,

Managgzmant of Trapﬁnes

« Managemant of individual traplines. whether under the pre-
sént system ased in Alaska or under a registered trapline system as
used in much of Canada, offers the most effective potential tool in
the management ci‘ marten, The registered trapline seems superior
to other management systems because it oifers ﬁermanency and se-
curity to the trapper, and therefore encourages proper management
practices.

An example which siresses the desirabﬂity of trapline man~

agement is offered by an analysis of the records from four adjacent
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tz'aplines in the Minchumina area (Table 8). It has been shown that
the prcpc:tian of immature marten in the harvest for all of interior
Alaska dropped {rom 58 percéﬂt in the 1851-1852 season'ta only 28
percent in the 1952~1953 season, A similar decrease, although of
lesser magnitude {51 percent to 42 percent), can also be shown for
the Minchumina area. The decrease in the proportion of immature
aﬁimais in the harvest, coupled with some evidence of a smaller har-
vest in ’ﬁ?ﬁ-’i%ﬂ, sug‘gests the necessity of harvest restrictions in
1953‘?1&?54;‘5 When the individual traplines are considered, however,
restriction of the harvest seems necessary only on the trapline oper-
ated by Anioon Malde on which the harvest dfopped from 122 to 44,
and the ;ferép:zrﬁérx ofimmaturé éniméls in the hme}st ééeréaséé
im’zm 48 percent to E},ﬁ percent. Restrictions on the harvém at first
éﬁ&m indicated by the 37 percent of immature animﬁls on Carey‘s
line, but heeanaé’:ithis trapline had not been used for three years, a
low proportion of immature snimals is 10 be expected. No lowering
éf the productivily was iza&?cgtadan iraplines overated by Rlackburn
and Granroth on which the ‘pmp‘értian of immature animals was 67
percent and 54 percent, respeciively.

ithough statutory refuges are considered impracticable or
of slighf value under present conditions in interior Alaska, j‘udicious
placemeza"c of trails on traplines may provide effective sanctuary to

a large part of the adult females, and yet permit maximum harvest
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of immature animals and adult males. Information is still too
limited to permit definite recommendations, but it seen;xs likely
that if trails are separated by distances of three to five miles, such
2 result 'wauid be obtained, |

' Proper management ;gf traplines would invelve the gaihering
aﬁd agnalysis of various biaiagi‘cal data by the trapper, and at times
would mean voluntary restrictions of the harvest or changes in trap-
piﬁg methods, '. ”i?ai* example, n decrease in the proportion of imma~
ture anim#ls in the t#ke froné the normal of 45 percent to sbout 30
percentv could iﬁdicate a éecliné- in pc;pula‘_cian caused by an unsuccess-
ful breédizﬁg season, The deéfé#sé in the prepoﬁimz of immature
animals z:éuid also indicate a -éifi’arénce in trapping pressure, or 'a
.‘variatian in #mvammntm c.aused by weatﬁer or food supply. Observa-
t;eﬁ by the trappér‘ would inﬁicaig which, A similar hypothetical |
e#ampia for sex ratio data could be established, i.e.an fnerease in
the ‘m:m'ber‘ of femaiés in the catch could indicate over-trapping or
reduced movements ¢f males caused by weather or food, Again, ob-
servatim; should détermine the cause; if over«irapping is r'e"'simnsi»
ble, »t&e haﬁvest should be reduced. If the data are analyze& Qs they
accumulate, remeéial action can be taken before the population is

seriously damaged.
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SUMMARY

This investigation of the marten was initiated to obtain
information on which to base a sound management policy.

Although the exploitation of fur was later in interior Alaska
than in other parts of North America, trapping pressure since the
decline of the gold rush has been heavy, at times probably excessive,
This effect of trapping on furbearers is indicated in harvest records,

In interior Alaska marten are found in areas of spruce forest
upon which they apparently depend. The two major {actors conirol-
ling the extent and distribution of spruce are topography and {ire.

Information relative to the population dynamics of marten was
obtained from harvest records, by the examination of pelts in the pos~
session of fur buyers, and by examination of carcasses obtained from
trappers. During the season of 1951-»1952, 405 pelts and 143 carcasses
were examined; in the season of 1852-1655, 641 pelts and 155 car-
caﬁses,

Sex was determined from pelts by the presence of the penis
scar in males, or by neting the direction underfur grows at the pos-
terior end of the abdominal gland, the direction of growth being re-
versed at this point in the male,

Sex was most accurately determined {rom skulls on the basis
of total length, those skulls exceeding a length of 82 mm, being

males,



Age was most easily determined from skulls by measurement
of the sagiital crest. Females with an undeveloped crest, and males
with an undeveloped crest and those with a crest of iess than 25 mm,
are immature animals. The weights of the bacula in males and the.
sizes of the uteri in females provide reliable checks on the separation
of mature from immature animals, No criterion, however, is satis-
factory for separating age groups of older animais.

The sex ratio of marten in the harvest of 1551~1852 was 178:100;
in the harvest of 1952-1853, 150:100. The greater proportion of males
in the harvest is thought to be caused by their greater mobility. The
proportion of females in the harvest inereased in the latter pari of the
season and is probably caused by a decrease in the number of maies
in the population. The sex ratio of immature animals in the harvest
was 162:160, aud in mature anirpais was 138:100, The difference is
thought to be caused by the restricted movements of the adult females
as compared {o that of males and juvenile females,

Foriy-six percent of 1, 553 marten skulls examined by several
investigators (the author; DeVos, 1852; Hagmeier, in corr, 1833; Yea-
ger, 1850) were from imnature animals, In the harvest of 1851-1882
in Interior Alaska, 56 percent of the animals were immature; in 1552~
1853, ouly 38 percent were {immeture, The low proportion of immsa-
ture animals present in the harvest of 1852-1853 was probably caused

by an unsuccessful breeding season.
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This unsuccessful breeding season seemed to be reflected by a slight
decrease in the harvest, It ‘may cauée a similar decrease in the har-
vest three years hence, when the Vnormaly recruitment to the breeding
population will be lacking,

The opinion of most investigators is that wild marten are po-
lygamous. | Marteﬁ mate in late June or July and parturition is nor-
mally in April. The gestation period is therefore sbout eight or nine
months, The average number of young‘ in littersis approximately

.thrégﬁ.'

Marten do not normally become sexually mature until they are
twe years old; some individuals, not until they are three years old,
Few animals are thought to be unpfaductiw as a resuli of old age.

Cyelic ﬂuctizatiens of marten have been desaribé‘ﬁ by several
authors. 'i'hese fluctuations may take place indepéndent{y of trapping,
may be modified by trapping, or may even be accentuated by trappihg,.
Harvest regulations in Alaske have largely masked any natural fluc-
tuation which may have eaccurreé, : B

Information on movements of marten was obtained by follow-
ing track.ﬁ, and by the recapture of tagged animals. Live-trapphig
operations were conducted at Cassiar from May 10 to 16, 1852, at
Castie Rocks from June 26 o July 24 and from August 13 ‘to 30, 1852,
and at Murphy Dome from November 13 to 28, 1852,

A total of 1, 833 trap units resulted in 25 captures of 15 animals‘,
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Females were recaptured more {requently than males, indicating.
restriction of their movements to a smaller area than that of males.

Although the marten travels in av erratic manner, a definite
hunting route is apparently followed.

Vet weather seems to ,reétrict movements of marten, though
snow may increase them. Movements are considerably restricted
when temperatures are colder than ~25°F.

Marshall {1851) says that the home range of marten in Montana
is about 10 to 15 square miles. The limited evidence from Alaska in-
dicates thai the home range of A}askan animals may be comparable
in size, the range of females probably being smaller and that of males
being as large or larger. When {ood is abundant movements may be
restricted to a smaller ares than when food is xegrc-e;

No North American record was found of movements invelving
mass emigration of marten to a new area, Seasonal migrations,
usually altitudinal, are known. Normal dispersal movements, prob~
ably primarily of young animals, may involve movements of consid-
erable distances,

In interior Alaska, microtine rodents were {ound to be the
mest important food of marten. Birds, primarily grouse in winter
and the young of passerines in summer, were common i# the diet.
Berries are an important food in late summer and fall, the period

when they ere most avallable, Squirrels and the varying hare were-



relstively uncommon in the diet, Foods accepted by captive animals’
and the behavior of animals in captivity indicated that food-getting is
piababiy the dominant psychological urge of marten,

Management of the marien may be by use of regulatory stat-
utes, by management of the habiiat, and by management of individual
iraplires,

Management by regulatory measures usually involves eontrol
of the harvest; these costrols often prove unnecessarily restrictive,
Limiting the length of the season seems the best method of harvest

control for it net only limits the harvest but furnishes protection to

gdult females, the most imporiant segment of the bresding population

Statutory refuges are considered impracticable and prebably
unnecessary under present conditions ix interior Alaska.

Management of the habitat involves preservation of the spruce
forest.

Manzgement of traplines ssems the most deﬁirable form of
mazmgamem%,' Altheugh marien populations may fluctuate over large
areas, individuel traplines, if pi-e;zeriy managed, may be relatively
unaéfectad by the general irend, and a sustained yield may be main-
tained. Aﬁhaugh traplive mansgement involves the gaxhering"aﬁd
appiicatian of varicus biological ﬁata, trappers are believed capable

of managing their own lines if given incentive and instruction.

o
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